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THIS STUDY PROVIDES A FORTFOLIO OF SEVERAL THOUSAND 
FIELD-TESTED MULTIFLE CHOICE TEST ITEMS COORDINATED WITH THE 
CHAPTERS OF THE BIOLOGICAL SCIENCES CURRICULUM STUDY (BSCS) 
YELLOW VERSION TEXTBOOK. THE ITEMS WERE DEVELOPED BY A TEAM 
OF HIGH SCHOOL BIOLOGY TEACHERS AND WERE EVALUATED UNDER 
CLASSROOM CONDITIONS WITH GRADE 16 STUDENTS. A POINT-BISERIAL 
COMPUTER-BASED FROGRAM WAS DEVELOPED AND USED TO PROVIDE 
EVALUATION INFORMATION ON THE TEST ITEMS. IDENTIFIED FOR EACH 
ITEM ARE (1) BSCS THEME WITH WHICH IT DEALS, (2) THE ABILITY 
CATEGORY WHICH IT IS MEASURING, (3) THE LEVEL OF DIFFICULTY, 
44) ITS DISCRIMINATION BASED ON AN INTERNAL CRITERION--TOTAL 
TEST SCORES, AND (5) ITS DISCRIMINATION BASED ON AN EXTERNAL 
CRITERION--THE VERBAL REASONING SECTION OF THE DIFFERENTIAL 
AFTITUDE TEST. THE FROTOCOL DESCRIBED FOR DEVELOPING TEST 
ITEMS, FOR FIELD TESTING THESE ITEMS, AND FOR EVALUATING THEM 
COULD BE ADAPTED BY OTHER TEACHING GROUFS IN DEVELCPING TEST 
ITEMS APPROPRIATE TO THEIR OWN TEACHING SITUATION. (DS) 
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SUMMARY 


Test questions available for the BSCS text, Biological Sciences: 

An Inquiry Into Life (Yellow Version), were felt to be Inadequate 
ecause: they were developed as quarterly examinations, and (2) 
they were not adequately tested under classroom conditions. The re~- 
search study described here was designed to develop a portfolio of 
multiple choice test items developed by a team of biology teachers. 
Each item is keyed to specific chapters of the text with each ques- 
tion identified as to the BSCS Theme and Ability Category which it 

is measuring. In addition, all test items were evaluated under 
classroom conditions. The nature of the testing group and the special 
team teaching procedures used are described in the body of the report. 


A special point-biserial computer-based program was developed to 
provide the following information for each test item: (1) the level 
of difficulty, (2) the ability to discriminate based on an internal 
criterion (i.e., total test scores), and (3) the ability to discri- 
minate based on an external criterion (i.e., Verbal Reasoning section 
of the Differential Aptitude Test). The project rf this study is a 
Portfolio of BSCS Test Items of several thousand questions. Each 
question is preceded by a series of codes designating the Theme and 
Ability category to which it belongs, in addition to its relative 
difficulty and power of discrimination from both internal and external 
criteria. A rationale for selection of appropriate items for dif- 
ficulty and discrimination is discussed in the report. 


This study provides the interested teacher with a field-tested 
portfolio of chapter-by-chapter test items for one of the BSCS text- 
books. It also provides a detailed description of an evaluation pro- 
cedure that uses data processing facilities. The protocol described 
for developing test items, for field-testing these items, and for 
evaluating them could be easily adapted by the teacher groups in test 
items appropriate to their own teaching situations. 


is eee 


A. INTRODUCTION 
Background to Problem: 


Historically, the roots of this research project took place in 
1962 when the director held his firet BSCS In-Service Institute for 
high school biology teachers. Recognizing the necessity of having 
teachers fully understand the objectives of this new program in 
order to teach it effectively, each institute participant was re~ 
quired to write two multiple choice test items for each of the four 
Ability Outcomes! for each chapter of the text, and to write each 
question within the structure of one of the nine BSCS Themes.2 Thus, 
for each class of approximately 20 participants a total of 160 ques-~ 
tions was submitted for each textbook chapter. These questions were 
made available to all members of the institute and a portion of the 
class time was devoted to analysis and revision of them. The director 
conducted four such institutes by 1965. 


The great quantity of teacher-developed test items accumulated 
through these institutes led to many requests for complete sets by 
former institute mombers and other interested parties. However, it 
was felt that many of these items were rather rough and in need of 
careful revision before being released for others to use. 


In the spring semester of 1965 a special committee of ten former 
institute members met weekly in order to sift through, select, revise, 
and add to this collection of items. The results of this very ex- 
tensive effort are found in the publication: Portfolio of Test Items, 

published at California State College at Fullerton, 1965, containing 
L) approximately 2500 questions. 


The Problem: 


As a part of its total evaluative study the Biological Sciences 
Curriculum Study (BSCS) instituted 4 program of student evaluation 
through carefully devised paper-and-pencil type testing, doing so on 
the basis of long-term periodic examinations. Later, when commercial 
book companies began printing the various versions of the BSCS texts 
they also made available to teachers quarterly examinutions develop~ 
ed by the BSCS. Unfortunately, these commercially availiable test 
{tems had two shortcomings which restricted their usefulness to the 
biology teacher: (1) they, too, were long-term, periodic instruments. 
These were uscful, but the teacher often needs a measuring instrument 
of this nature on a short-term, chapter-by-chapter basis, and (2) 
these quarterly test items were not evaluated under any field condi- 
tions, Again, they were useful, but their utility was limited 


1 BSCS, Teachers Handbook (New York: Joh Wiley and Sons, 1963), 
p. 457. 
2 thid., p. 31. 
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through the lack of any measurements as to their relative difficulty 
or their ability to discriminate between high 1nd low achievers on 
thse kinds of tests and for these kinds of students (i.c., high 
school biology students). 


Recognizing these deficiencies in the commercially available 
tests and having already collected and refined the above-mentioned 
test items, a research team comprised of Mr. Vergil Hettick (field 
investigator), Mr. David Hensley, and Mr. Fred Mangum from Orange 
High School and Dr. George Turner and Mr. Howard Morton of Califor- 
nia State College at Fullerton, Orange County, California, deve Lop- 
ed the research design described below. 


Purpose of Study: 


As indicated above, the questions in the portfolio of test 
items were subjectively evaluated by the committee members, but 
were not objectively field-tested. Thus, the purpose of this study 
was to carry out an item analysis of the test questions to determine 
their suitability in the areas of (1) item discrimination and (2) 
item difficulty for the kinds of students found in an Orange County 
School District. The appended description of the students attending 
this school indicates the nature of this evaluation group.! This 
description of the testing group will be useful to those who may 
wish to evaluate the relevance of the findings of this study to 
their own school setting. 


However, it was felt that in addition to the internal criterion 
of success on the total test, an additional criterion, external to 
the test, would be helpful as a basis for evaluating test items. An 
external criterion, verbal reasoning ability, permitted a determina- 
tion of the relationship existing hetween performance on these items 
and an important aspect of mental ability as measured by a standard-~ 
ized instrument. The data for this external criterion was available 
through the school-wide practice of requiring students to take the 
Differential Aptitude Test (DAT). Scores on the Verbal Reasoning 
portion of this instrument were used for the purposes of this study. 


METHOD 


A total of 270 senior high school BSCS biology students from 
Orange High School, Orange, California, were used in the evaluation. 
A particular feature of this evaluation program rested in the unique 
team teaching procedure used with these students. In effect, all 
270 students were exposed to the same instructors for any given part 
of the course. ‘These instructors comprised the research team from 


1 See Appendix A. 
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Orange High School mentioned earlier. Thus, instructor variability 
in the final analysis did not present the formidable obstacle it 
often dces in such evaluations. 


The questions were given to the 27C students in unit tests of 
up to three chapters each throughout the school year and were paced 
with progress in reading the yellow versicc text, Bislogical Science: 
An Inquiry Into Life, Ist edition. Student: responses were recorded 
on "mark-sense" IBM cards which were pre-punched with the student's 
number (coded to identify period, section, instructor, and roll num- 
ber), student's name, and test number. The cards were then inter- 
preted and punched. Afterwards, they were fed into the IBM 1620 
computer which printed out a scroll with an analysis for each student 
consisting of percent score, number right, number wrong, and number 
omitted. For the analysis of the total group the computer provided 
frequency distributions for the individual scores, cumulative fre- 
quencies, distribution of response choices for each item, percentiles, 
means and standard deviations. Using these data the computer was able 
to provide the following kinds of information for each question: 


1. Level cf difficulty (i.e., percent passing the item). 

2. Ability of item to discriminate on an internal cri- 
terion (i.e., totai test score). 

3. Ability of item to discriminate on an externai cri- 
terion (i.e., DAT score). 


A special computer program to compute point-biserial correla- _~ 
tions (rpbi), developed by a member of the Counseling and Testing : 
staff of California State College at Fullerton, Mr. Howard Mortoa, 
was used for this evaluation.! This computation calculated the 
point-biserial correlation coefficient of each item against the two. 
criteria described above. For the internal criterion, this coeffi- 
cient measured the extent to which performance on a given item re- 
lated to (predicted) the total test score. A positive value for the 
coefficient meant that students who passed that item tended, as a 
whole, to have higher total test scores and that students who failed 
the item tended to have lower total test scores. A negative value 
for the coefficient meant that a reverse relationship was true (i.e., 
those passing the item tended to have lower total test scores, etc.). 
Ordinarily only items with positive coefficients should be retained 
for future testing, and those with higher coefficients are generally 
to be preferred. 


For the external criterion the interpretation of rppy was 
similar to that given above except that the relationship was with 
the external criterion (i.e., Verbal Reasoning scores on the Dif- 
ferential Aptitude Test). The following Flow Chart outlines the 
procedural steps followed in the analyses described above. 


1 See Appendix B for statistical description of pbis 
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FLOW CHART FOR INVESTIGATION 
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Master deck of punch cards for students with student 
number eriod section teacher, number on roll 


ee 
Master deck reproduced into mark-sense 
cards and interpreted 
/ Mark-sense cards passed out to appropriate students | 


ee 
, Students mark test answers on cards | 


Cards returned to data center, 
mark-sense converted to punch 


Cards fed into Computer 


Analyzed 
According to: 


Students | Section 
Number (period, group, teacher, | Frequency distribution for indivi- 


roll number), name, aumber right, dual scores, cumulative frequencies, 

number wrong, number omitted, distribution of responses for each 

percent score item, percentiles, means, standard 
deviations 


Validity Computed Per Item 
wae 


aia 
Internal Criterion | External Criterion 
(Total Test Score) (Verbal Reasoning 
| DAT score) 

Percent of students passing item, Percent of students passing item, 
Mean score of those passing it, Mean score of those passing it, 
point biserial correlation, point biserial correlation, 

Mean for test and Mean for test and 


Standard Deviation | Standard Deviation 


Figure l. 
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RESULTS: 


The results of this study are handled in two ways. First, a 
series of tables are presented that indicate the overall computa-~ 
tions for the year-long study based on a 50% representative sample 
of the total test items. These tables show: 


I. The distribution of F values for the total sample 
of test items. 


II, The distribution of coefficients of correlation be- 
tween students' performance on individual items and 
their scores on the total test of which the items 
were a part. 


III. The distribution of coefficients of correlation be- 
tween the students’ performance on individual items 
and their scores on the Verbal Reasoning section of 


the Differential Aptitude Test. 


Secondly, the accompanying Portfolio of BSCS Test Items contains 
each question used and an analysis of each one based on: 
(1) suggested cut-off points for each of the above categories 
(rationale for these cut-off points is discussed in the next section), 
and (2) the BSCS Theme and Ability Category to which each belongs. 


1 P values designate the proportion of students who passed 
a particular test item of all students who attempted that item. 
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As indicated above, Table I shows the frequency distribution 


of P values for the total sample. For example, under the first 


column, the three figures appearing on the line starting with the 


number 21.9 would be interpreted as follows: out of 671 items, 


there were 17 items that 20.0% to 21.9% of the students were able 


to pass. 


Items of this difficulty, or harder, fell at or below the 
10.7th percentile. 


percentile rankings for 


| Proportion 


Passing 


(P values) | 


99.9% 
97.9 
95.9 
93.9 
91.9 
89.9 
87.9 
85-9 
83.9 
81.9 
79.9 
77.9 
75.9 
73.9 
71.9 
69.9 
67.9 
65.9 
63.9 
61.9 
59.9 
57.9 
55.9 
53.9 
51.9 
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TABLE I 


The distribution of P values and cumulative 


Frequency | Cumulative ' | Proportion | Frequency 
' Percentile | Passing 
| Ranking | le values) | 
1 99.9 | 49.9 16 | 
2 99.8 ' 47,9 28 
2 | 99.5 ' 45.9 25 
8 | 99.2 1 43.9 12 
8 | 98.0 : 41.9 15 
9 | 96.8 | 39.9 11 . 
9 i 95.5 | 37.9 23 
9 94.1 ; 35.9 15 | 
10 92.8 ' 33.9 | 18 
19 91.3 I 31.9 14 
11 88.5 |} 29.9 | 8 !} 
16 86.8 |} 27.9 15 ! 
16 84.5 | 25.9 | 13 | 
22 82.1 | 23.9 8 | 
20 | = - 78.8 | 21.9 17 | 
21 75.8 | 19.9 8 
15 72.7 | 17.9 11 
21 70.4 15.9 8 
20 67.3 13.9 5 
20 64.3 11.9 7 
18 61.4 09.9 3 
27 58.7 | 07.9 3 
25 54.6 | 05.9 4, 
20 50.9 ' 03,9 2 
29 47.9 || O19 4 
\ 


*Values shown are upper limits of intervals 


he total sample of test items 


Cumulative 
Percentile 
Ranking 


= 
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Table II shows the distribution of coefficients of correlation 
between students’ performance on items and their scores on the total 

test of which the items were a part. For example, under the first col- 
umn the three figures appearing on the line starting with .219 would be 
interpreted as follows: 28 out of 671 items had a coefficient of cor- 
relation between .200 and .219. Of the 671 items, 44.4% had a coefficient 
below .220, which designates the relationship between students’ perfor- 
mance on a particular item: and their performance on the total test. 


TABLE II 
The distribution of coefficients of correlation between 


students’ performance on individual items and the students’ 
performance on the total test 


RS SSE SE PE I SEED LED EE ET IS ET EEE 


= 
Tppit Frequency | Cumulative Epbi Frequency | Cumulative 
Percentile Percentile 
.| Ranking Ranking 
-699 1 99.9 219 28 44.4 | 
-679 2 99.8 ~199 38 40,2 | 
-659 0 99.5 .179 | 20 34.5 | 
~639 2 99.5 ~159 37 31.5 | 
-619 2 99.2 ~139 26 26.0 
-599 1 98.9 .119 16 22.2 
~579 4 98.8 099 20 19.8 
2559 1 98.2 079 21 16.8 
2339 3 98.0 -059 13 13.7 
-319 6 97.6 039 12 11.7 
499 7 96.7 .019 13 9.9 
~479 6 95.6 -001 12 8.0 
0459 ll 94.7 -.021 10 6.2 
~439 14 93.1 ~.041 6 4.7 
~419 22 91.0 -.061 7 3.8 
~ 399 24 87.7 -.081 1 2.8 
0379 33 84.2 -. 101 se) 2.6 
~ 359 32 79,2 -.121 5 1.9 
°339 33 74.5 -.141 4 1.1 
319 32 69.5 ~.161 2 0.5 
299 32 64.8 ~.181 l 0.2 
279 30 60.0 -.201 0 0.1 
»259 37 55.5 “221 1 0.1 
+239 38 50.0 


1 see page 4 for discussion of rationale for coefficient of cor- 
relation techniques used. 
See explanation of Fpbi On page 23. 
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Table III indicates the distribution of coefficients of correla- 
tion between the students’ performance on items and their scores on the 


Verbal Reasoning section of the Differential Aptitude Differential Aptitude Test. For example, 
under the first column the isc eieanes apse ne eae figures appearing in the line starting 
with .159 would be interpreted as follows: 36 out of 669 items had a 
coefficient of correlation between .140 and .159. Of the 669 items, 51.2% 
had a coefficient below .160, which designates the relationship between 
students’ performance on a particular item and their performance on the 
total test. 


TABLE IIl 
The distribution of coefficients of correlation between students’ 


performance on items and their scores on the Verbal 


Reasoning Section of the Differential Aptitude Test (DAT) 


Tpbi Frequency | Percentile Tpbi | Frequency  oveonette | 


a i ee ar i et i i ee | 


! 
579 3 99.9 ~139 43 
«559 0 99.5 119 45 
°539 0 99.5 099 27 
.519 2 99.5 079 34 
499 3 99.2 -059 32 
~479 1 98.8 2039 22 
459 3 98.6 019 21 5.5 
~439 0 98.2 001 17 2.4 
419 8 98.2 -.021 11 9.8 
~ 399 8 97.0 ~.041 12 8.2 
370 95.8 -.061 8 6.4 
~359 93.1 -.081 8 5.2 
~ 339 91.6 -.101 6 4.0 
319 89.8 -.121 6 3.1 
.299 85.5 | “2141 6 2.2 
| 279 81.7 -.161 | 3 1.3 
2259 76.6 -.181 | 1 0.8 
: ~ 239 73.5 | -.201 2 0.7 
| 219 68.7 ~.221 0 0.4 
199 63.2 ~.241 1 0.4 
179 55.6 -.261 1 0.2 
159 51.2 -.281 | 1 0.1 
*Values shown are upper limits of intervals 
As indicated in the second paragraph of this section (Results), tha 
actual Portfolio of BSCS Test Items is properly placed at this juncture 
in the discussion. However, because of the bulkiness of the Portfolio it 
is included as appended material, + and only the title page and preface are 
included here. 


1 See Appendix C 
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PREFACE 


The enclosed portfolio of test items represent the efforts of over 70 
teachers who havo participated in BSCS in-service institutes at California 
State College at Fullerton botween 1961-1964, Howover, the major effort in 
producing this portfolio was put forth by two special toams of Orange County 
BSCS Toachors one of which worked over a six month period solceting, rofining and 
originating theso tost itass, The mambors of this tcan who dosorve spocial thanks 
aras 


Wayno Daniels Fullorton High School 
Karl Fanning Broa Olinda High School 
John Foastcr La Habra High School 
Goorgo Francisco La Habra High School 
Sarah Gronstrand Bucna Park High School 
Vorgil Hottick Orengo High School 
Ernost Koch Troy High School 

Teany Nordstrom Sunny Hills High School. 
Gloria Takoda La Habra High School 


Tho sccond toam was composed of threo biology teachers from Orange High 
School who joined with tho coordinator in ficld testing this portfolio of toast 
4tems, This ycar-long cvaluation was financod through a grent by tho U. 5. 
Office of Baucation, Membors of this ovaluation team wores 

Vorgil Hottick Principal Fiold Invostigater 
David Henslay 
Frod Mangum 

tho test items aro all of tho mltdplc choico varicty, Not that this 
kind of tost item is rogardod as tho only type to give, but it docs have tho 
dosirable quality of bedng a timo=savor for tho busy toachor, and is rogardod 
as a suporior mothod of pcnell-and-papor moasuremcnt by most tost makors. 

The tost items ora placed into groups according to chaptors from tho toxt- 
book, and within this division according to the ability gatogory the ovaluation 
toam folt thoy balonged. 

t. ABILITY caTHcoRrEs+ 
A. Rooall of materials proviously learned 
Be. Application of Imowledga to now situations 


C, Use of sicilis involved in undorstanding of scicntific 
problcns 


D. Showing of rolationships botwocn bodios of knowledge 


Furthor analysis of tha questions involved placing cach itcm into an 
appropriate theo. 


II, BSCS THEME? 
1. Evolution 
2, Daivorsity of typo and unity of pattorn 


3. Genetic Continuity 
1, Sco pe 457, BSCS, Blolony Toachors Handbook, John Wiley and Sons, NeYss 1963 
11 


e Ibid, Pe 31 


© 
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IV. 


Ve 


2 


4, Complementarity of organism and environment 
5. Biological roots of behavior 

6. Complementarity of structure and function 
7, Homoostasis and rogulation 

8, Intellectual history 

9. Soleeco as inquiry 

PROPORTION PASSING (How difficult tho itcm is) 


Bolow tho designations for ability Outcomes (A-C) and Themes (1-9) 
will bo found tho designation P with a numbor ranging from 0-100 aftor 
4t, This lettor (P) reprosmts tho Proportion of studmts corroctly 
ensworing this particular test item. It should be pointed out that 
gpproximatcly 270 tenth grado students at Orange High School, Orange, 
California, comprised tho samplo for this cveluation. Thus, tho numbor after 
tho lottor P reprosents the proportion of this total group that answordd this 
4tom correctly, (iso. = P 40 would mean that 40% of tho 270 students correctly 
answored this itom). 


CORRELATION I (How well tho item discriminates botwon high scoring students 
and low scoring students for that particular ohaptor oxanination) 


Corrolation cocfficicnt for an Intornal criterion 


Balow tho dosignation P is found the code Cor, I with a number ranging | 
botwacn 0-100 after it. This code may ba interproted as indicating how woll 
a particular tost itom identifics a high scoring studmt as compared to a low 
scoring student, ‘Tho valuc of this moasuro as comparad to the P moasuro 
abovo, is that a Proportion of say 40% answoring an itom correctly docs not 
toll us whet kind of students thoy wora, (1ece “good” or “poor” students). 
Wo neod an additional moasuro (Cor, J) that will cnablo us to sco how woll 
that toast ite soparatcs tho high studmts from tho low oncs. 


To ba more cxmact, a positive value for this corrolation of Cooffocicnt 
(Cor, I) moans that students who passed that item tended, as 4 whola, to 
havo highor total test scores and that students whe failed the item tended 
to havo lowor tost scoros, Tho higher tha Cor, J tha bottor this item is 
4n discriminating high from low scoring students. 


CORRELATION X (How woll tho item discriminates botwocn students who scora 
high on D,A.T. reasoning ability and those who score ‘Low on 
this aptitudo tost,.) 


Below tho designation Cor, I is found the coda Con, x with a numbor 
ranging botwon 0-100 aftor it, This code may ba intorproted as indicating 
how woll a particular tost item identifios a student who scores high on tho 
Vorbal Roasoning soction of tho Difforontial Aptitude Tost (DA.T.) as 
compared to a low scoring student. 


This moasurcucnt is included to aid tha teacher who is inquisitive 
about tho possible volationship botwoon o student's ability to answor a 
particular tost item correctly and his gmeral ability to roason offcotivaly. 
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Thus a high Cor X numbor indicates that a student who scores high on the 
DAT, (vorbal roasoning scction) is moro likely to answor that particular 
tost item correctly than would a student who scores low on that soction of 


tho DAcTe 


in oxamplo of how thoso codos may appear and how thoy aro to bo 
Aintorprotod may holp tho roador, 


Baowe Ability Catcgory B 
(Application of Knowlodgo to Now Situations) 


3 oocem BSCS Themo 36 
(Genetic Contimity) 


P 40 = Proportion Passing 
(40% of tho studmts answored this itan corractly) 
Cor. 1635 a Corrolation I 


(Tho ability to answor this question correctly corralatos rathor 
woll, 35 lovel, with tho ability to do woll on the mtira 
chaptor oxamination),. 


Cor. X 42 === Correlation X 
(Tho ability to answor this quostion correctly corralatcs 


rathor will, .42 lovol, with tho ability to do woll on tho 
Verbal Roasoning section of tho Difforcntial Aptitude Tost;) 


This portfolio roprosents many hours of cffort to help the high school biclogy 
toachor in this difficult ovaluative phaso of teaching. Thus, oven if somo 
disagreement occurs, wo hope tho overall utility of tho portfolio will mala up 
for tho human orrors it may contain. A final word of caution. Tha futura 
uscfulnoss of this portfolio lies in tho ability of cach recipient to guard 
carofully against its falling into studmt’s hands, Many toachors will ba 
using tost itans from this compilation, Thus, if coven onc toachor lots 
students havo access to any of those items that toachor will, in effect, mako 
tho quostions uscless to all othor usors, oven those in othor schools, So 
pleaso holp us to mako this cffort a lasting and useful ono by axorting tho 
greatest procaution in protacting this portfolio. 


Dr. George C. Turnor, Roscarch Diroctor 
Dept. of Scicnco and Mathanatics Edueati 
California Stata College at Fulicrton 


D. DISCUSSION 


In order to afford some guidance to the teacher in selecting those 
items which statistically fall within acceptable levels for item discri- 
mination and difficulty, the following rationale is suggested. For se~ 
lecting items on the basis of difficulty, the top and bottom 20 percent 
are suggested as cut-off points. That is, using Table I, those items 
that 19.9 percent or less of the students passed are judged to be too 
difficult. Whereas, those items that more than 79.9 percent of the 
students passed are judged to be too easy, Thus, those test items marked 
with a P (i.e., proportion passing) between 20.0 and 80.0 are suggested 
as falling within the limits of acceptability as defined above. 


To determine a recommended cut-off point for selecting items on the 
basis of their ability to discriminate, the students’ t-ratio was used. i 
Items whose coefficients of correlation are large enough to be signifi- 
cantly greater than zero (.05 level of confidence) are recommended. 
Those falling below this level are not recommended. Using this method, 
the cut-off point for the present study includes all items lying at the 
.219 level of correlation, and above, in Table II. This computation 
would include approximately 60 percent of the original test items. 


Selection of test items should both reflect the range for an accep- 
table level of difficulty (i.e., a P value between .219 and 799) and 


fall above the indicated level of confidence for coefficients of cor- 
relation on item discrimination (i.e., a Cor. I value of .219 or higher. 


For selecting items on the basis of their relationship to the measure 
of verbal reasoning, the criterion was determined by using the t-ratio 
in the same manner as described above. 


As indicated under the section on Results, the item/DAT correlation 
coefficient may be interpreted as indicating how well a particular test 
item differentiates the student who scores high on the Verbal Reasoning 
section of the Differential Aptitude Test (DAT) from the low scoring 
student. In effect, this coefficient indicates the predictive validity 
of a particular item (i.e., its ability to predict the verbal reason-~ 
ing of a student). Similarly, the previous coefficients provided us 
with measures of construct velidity for each item (i.e., homogeniety 4 
of content), as well as a measure of reliability. Using the 05% cut-~ 
off level of confidence, all items with a correlation of .210, ‘or better, 
indicate a better than chance relationship between getting an item cor- 
rect and doing well on that particular aptitude test. 


‘ The teacher should be cautioned that a high correlation in this 
measurement is not necessarily desirable, unless a substitute for the 
DAT is what is wanted, However, the measurement is useful for detec~ 

: ting those items on which a student of high mental ability would most 
likely do well, Thus, this measurement can be helpful in selecting ap- 


: 1 3.P, Guilford, Fundamental Statistics in Psychology and 
<' Education (New York: McGraw-Hill Book Company, 1965), p. 163. 
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propriate test items commensurate with the abilities of students as 
measured by the DAT. Conversely, teachers may wish to select test 
items with low DAT correlations in order to gain measurements other 
than those equivalent to the verbal reasoning abilities of this cri- 
terion. 


CONCLUSION 


This research design, using special field testing and data pro- 
cessing techniques, enabled the research team to rapidly analyze a 
large number of separate test items in a relatively short time. This 
procedure, coupled with the efforts of biology teachers to cooperatively 
produce test items based on 4 particular BSCS text, and for the kinds of 
students found in their teaching situation, has been shown to be a feas- 
ible approach to the development of acceptable classroom-tested questions 
by a amall croup of interested teachers. This report describes in some 
detail how «ie test items were developed, refined, and field tested. The 
data pro.*.sing techniques and rationale for selection of appropriate 
test items based on both internal and external criteria are also fully 
described, as is the testing group. 


It is hoped that with the protocol developed for this study, that 
other groups of teachers will be able to use this experience in develop- 
ing thei: own sets of test questions based on their choice of subject 
matter and on the kinds of students found in their particular teaching 
situations. 


Although the research design developed for this study may be of 
particular use to guide others: in similar local efforts, the resultant 
Portfolio of RSCS Test Items that the present effort has produced may 
be of immediate use to many teachers. ‘Thus, it is recommended that 
the U.S. Office of Education make funds available to reproduce the 
Portfolio for interested parties. 


It is further recommended that the BSCS, the publishing companies 
of these books, or some other major group carry out a nationwide effort 
to develop similar chapter-by-chapter field-tested items for these widely 
used publications that can be utilized by teachers with students from 
divergent socio-economic and intellectual backgrounds throughout the 
country. 


APPENDIX 


Appendix A 


DESCRIPTION OF THE EVALUATION GROUP 
Accreditation Report, 1965 
Orange High School - Orange, California 


F. STUDENT POPULATION 


The date under this section should be developed by the Administration 
Committee and made available to the Instructional Staff Committee(s) 
for their use and consideration in the study of the section on Student 
Personnel Services. 


1. Data gathered on entering students: 


a. IQ measured by Henman Nelson 8th Grade 
Name of Test 


Form A 6-9 Between Oct. 15-Nov. 15, 1964 
Form Date Given 
Low _67 Qi 


94 _Median_106_Q3 115 High 145 __ 


*b. Reading levels, measured by Iowa Tests of Educ. Dev. Y-38 
Name of Test 
Sub tests 5, 6, 7 (Reading, 
Social Studies; Reading,. Natural 


Science; Reading, Literature Between Oct. 15-Nov. 15,1964 
Form Date Given 


Low_ 3 Qi 50.7 Median 70 Q3 83 High 99 


*c. Arithmetic levels, measured by Iowa Tests of Educ. Dev. Y-35 
Name of Test 


Y - 38 Between Qct. 15-Nov. 15, 1964 
Form Date Given 


Low 6 Ql. 52 Median 75 Q3 90 High 99 


Cait 


2. Data collected in upper grades: 
*a. Reading levels, measured during fifth semester, by 
Iowa Test of Educational Development, X-35S 


Name of Test 
Sub Tests 5, 6, 7, (Reading, Social Studies; Reading, 


Natural Science; Reading, Literature) 


Form 


Low__1.33_ Q1_38.3 Median 61.0 Q3 79.3 High 99 


*b. Arithmetic levels, measured during fifth semester, 
by __ Iowa Tests of Educational Development 


Name of Test 


_— Sub Test 4 uantitive Thinkin 


Form 
Low 2 Ql_ 36 Median 62 Q3 86 High 99 


*reported in percentiles 


3. Attach a list of all other standardized tests or surveys used 
during the past five years, giving summary data where appli- 
cable. (This should include every type of testing instrument 
used to gather information regarding students.) 


The 


a. 
b. 
Cc. 
d. 


following tests were given at the junior high school: 


California Achievement Battery 

California Test of Mental Maturity (Short Form) 
Differential Aptitude Battery (Form A) 

Iowa Tests of Educational Development Y~-3S 


Additional tests administered at Orange High School: 


a. 
b. 
Cc. 
d. 


Otis Quick Scoring (Beta and Gamma) 

SRA Diagnostic Reading - Basic 

California Test of Mental Maturity (Short Form) 
Kuder Preference Record Vocational Forms CH is 
administered regularly to all juniors. 


4, Sociological characteristics of student body: 


a. Description of any racial or ethnic groups that are important 
enough that they must be recognized to understand the opera- 


tion 


of the school. 
NONE 


b. Number of students who are transported in school buses 510. 
This total represents 22.4 per cent of student body. 


5. General summary of student body enrollment as of October 31: 


Boys Girls | Total | 


Py 


t 


a. Seventh Grade 


|b. _Bighth Grade — 


8 


NAC 


Tenth Grade 
Eleventh Grade 


Twelfth Grade 
Special classes for physically 


spoyeloie tt 


nor s 
h. Special classes for mentally zs 
retarded minors 6 12 


i. Continuation a 


j. Totals 11,162 {1,113 | 2,275 


6. Intentions of students who are 


a. Tenth Graders 
Junior 


ad a 
College ee e| School Career A 
pete ee a oe oe) a 


by Twelfth Graders 


fo 1s eB 
2 | 


Date of Study _11-9-64 


7. Stability study for past three years: 


School Year 
1961 1962 


Class Entering 


1962 1963 | 1963 1964 
ran mera 


Spring closing enrollment 737 aoe era 


Over the 3-year period, drop-outs left for: 
*Includes drop-outs 


oe eee 
1961- =1262 

gee -1963 |__No record {| 
1963- 1964 


Non-~ 
Attend, 


19. 


(¢) 


"ERIC 


JA Funrtoxt Provided by ERIC 


8. College-entrance data: Last three years. 
(Grade averages should be as reported by colleges for freshmen.) 


19__ 19__ [1961 1962 | 1962 1963 
— ft fT ee 
2.7 2.7 


b ; 
C+ College 2 2.3 | 
qd. college 2 1.97 1.97 


e. Total Entering 


Per cent of 
praduating class 


* (1) Number of students 256 
(2) Grade Average 2.065 


9. Academic inventory 


Notes Suggestions relating to the_ preparation of this material 
can be found in James B. Conant's report, "The American 


High School Today," pages 134-40. 
Graduating Class 1964 


SD 


Number of Boys 359 


Number of Girls 421 


Number with IQ 115 or above (or 
above 1 standard deviation above 
mean of ability test) 163 


ap rrr 


c, Breakdown of science preparation 


Of Upper | General ' Biological : | (Name) | 
| Group__i Science ‘Science 1: Chemistry | Piiyvsics Other Other | 


51, 52 ' 72 


Boys 83 | : &te 
Girls 80 ; 40! 56 52 ay 
10. School records and transcripts 


a. What means used to insure against loss of permanent records 
by fire or theft? 
Storage in vault. 

1. Do permanent records carry a complete designation of courses 
as to title, semester, and ability level (if any}? 
Yes 

c. Do students have access to permanent records? If so, indicate 
the nature of supervision given. 


No. 
d. Is the school seal secured to prevent unauthorized use? 
Yes. 
e. Do transcripts provide the following information? 
Yes No 
1. Name of school x 
2. Address of school x | 
( . 3. Name and address of school previously 
me attended, if any x 


4, Identification of each course by 
descriptive title, semester, and ability 
level, if any 

5. Identification of honors courses 

6. Designation of remedial and/or 
substandard courses 

7. Designation of credit granted 

8. Grade in each course attempted, including 
withdrawals and incompletes 

9. Notation of college courses taken con- 
currently with high school attendance, 

| including name of college 
1 10. Date of graduation or withdrawal 
| ll. Full signature of person making transcript 

12. Date of issuance of transcript 

13. Clear identification of summer session, 
extension or correspondence courses, 
military service credit, credit by exami-~ 
nation or open circuit TV 

: 14. Explanation of grading system, if other 
than 5-letter system 

15. Explanation of all symbols, asterisks, 
etc., used 


Reference 


Tobi 


pbitir 


Mt 


(¢) 
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APPENDIX B 


POINT BISERIAL COMPUTATIONS 


Definition 


Point biserial correlation (r,,4) is the re- 
lationship between two variables, one of which 
varies in two ways and the other may vary in 
many ways 


¢ NAO eee. ee 6 


*pbi = Mp - Me Nj PB uncorrected 
trp 1 q for overlap 


pbi*ir Tobi st ~ pq 


rom oe a Ome Wd 40s mane oe - - ss ; eee 
Vie? 4 Pq ~ 2ropy “t \pq corrected 
for overlap 


mean criterion score of those passing the item 
mean criterion score of total sample 
proportion passing 

q ™ 1-p 


Standard deviation of criterion scores for 
total sample 
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& PORTFOLIO OF BSCS TEST ITEMS 


FOR CHAPTERS IN 


BIOLOGICAL SCIENCE: AN INQUIRY INTO LIFE 


-— oe 


“BSCS = YELLOW VERSION BIOLOGY- | 


f 
c 


j 


PREPARED BY A COMMITTE® OF 
| ORANGE COUNTY BIOLOGY TEACHERS 
| 
PRINTED BY RESEARCH DIRECTOR 
CALIFORNIA STATE . DR. GEORGE C. TURNER, CHATRMAY 
COLLEGE AT FULLERTON DEPARTMENT OF SCIENCE AND 


MATHEMATICS EDUCATION 
First Printing - 1965 
PRINCIPAL FIELD INVESTIGATOR: 
Revised 1967 MR. VERGIL HETTICK, CHAIRMAN 
SCIENCE DIVISION 
ORANGE UNIFIED SCHOOL DISTRIC! 


PREFACE _ 


The enclosed portfolio of test items represent the efforts of over 70 
teavhers whe havo participated in BSCS in-service institutes ot California 
Stato Colloge at Fullarton botween 1961-1964, Howover, tho major offort in 
producing this portfolio was put forth by two special tcams of Orango County 
BSCS Toachors ono of which worked over a six month period selecting, rofining and 
originating these tost items, The menbors of this tcam who deserve spocial thanks 


arat 
Wayno Danicls Fullerton High School 
Karl Fanning Broa Olinda High School 
John Feastor La Habra High School 
Georgo Francisco La Habra High School 
Sarah Gronstrand Bucna Park High School 
Vorgil Hottick Orange High School 
Emost Koch Troy High School 
Tomy Nordstrom Sunny Hills High School 
Gloria Takoda La Habra High School 


Tho second toam was composed of throo biology toachcrs from Orange High 
School who joined with tho coordinator in ficld testing this portfolio cf tost 
4tems, This ycar-long ovaluation was financed through a grent by tho Tl. 5. 
Office of Education, Members of this oveluation tcan worc? : 

Vorgil Hottick Principal Ficld Investigate 
David Honsley 
Frod Mangum 
. Tho test dtems aro all of tho multipla choico varicty. Not that this 
¢ ldnd of tost Aton is rogardod as tho only type to give, but it docs have the 
ae dosirable quality of being a timo-savor for the busy teacher, and is rogardod 
as a suporior method of pencil-and-papor measurement by most tost makors. 

The tost items aro placed into groups according to chaptors from tho toxt- 
book, and within this division according to tho ability gatogory the ovaluation 
toam falt thoy belonged. 

I, ABILITY ciTecoRrEs+ 
A, Roeall of materials proviously Learned 
Be Application of knowlcdga to now situations 
C, Usa of sicillse involved in undorstanding of scicntific 
problems 
D, Showing of relationships botwocn bodios of InowLedge 


Further analysis of tha questions 4nvolved placing cach itca into an 
appropriate thero. 


IZ. BSCS THEME: 
1. Evolution 
Ww 
ow 2. Divorsity of type and unity of pattora 


3. Getic Continuity 


1, Sco pe 457, BSCS, Bhology Toachers Handbook, John Wiley end Sons, NeYo, 1963 
2 Ibid, Pe 31 


Je 


Complementarity of organism and environnent 
Biological roots of behavior 
Complementarity of structure and function 
Homoostasis and rogulation 

Intellectual history 

Scicnco as inquiry 


PROPORTION PASSING (How difficult tho iten is) 

Bolow tho designations for ability Outcomes (A-C) and Thames (1-9) 
will bo found tho dosignation P with a numbor ranging from 0_= 100 aftor 
4t, This lottor (P) represents tho of students correctly 
answoring this particular itom., It should bo pointed out that 
épproximatcly 270 tenth grado students at Orange High School, Orango, 
California, comprised tho sample for this cvaluation, Thus, tho numbor aftor 
tho lottor P represents tho proportion of this total group that answorod this 
dtom correctly. (400. ~ P 40 would moan that 40% of tho 270 studmts correctly 
answorod this itom). 


CORRELATION I (How woll tho item discriminates botwomn high scoring students 
and low scoring students for that particular ohaptor oxamination) 


Correlation cocfficicont for an Intornal critorion 


( Bolow tho dosignation P is found the cede Com J with a numbor ronging 

botwoon 0-100 aftor it. This code may bo intorproted as indicating how well 
a particular tost item idmtifios a high scoring studat as compared to a low 
scoring student, Tho valuc of this moasuro as comparod to the P measure 
above, is that a Proportion of say 40% answoring an itom correctly does not 
toll us whet kind of studmts they wore. (1.c. “good” or “poor” students). 

We nood an additional moasurc (Cor, J) that will cable us to sce how woll 
that toast item scparates tho high students from tho low onose 


To ba more axact, 2 positive valuo for this correlation of Cooffecict 
(Sor, I) moans that students who passed that itcn tended, as a wholo, to 
have higher total tost scores and that students who foiled tho item tanded 
to havo lowor tost scoros, Tho highor the Cor, I tho bottor this item is 
4n discriminating high from low scoring students. 

V, CORRELATION X (How woll tho item discriminates botwoon students who score 
high on DeAeT. roasoning ability and thoso who scora low on 
this aptitude tost.) 


Below tho dosignation Cor, J is found the coda Cor, X with a numbor 
ranging batwocn 0-100 aftor it. This codo may be intorproted as indicating 
how woll a particular tost itom idmtifios a student who scores high on tho 


Vorbal Reasoning scetion of tho Difforontial Aptitude Tost (DeAeTe) 08 
compared to a low scoring student. 


pas This moasurcmat is included to oid tho toachor who is inquisitive 


<r about tho possible rolationship batwoon 4 studmt's ability to answor 4 
particular tost item correctly and his gmoral ability to roason offectivaly. 
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Thus a high Cor X nunbor indicates that o student who scores high on the 

Diet, (verbal roasoning soction) is more likely to answor that particular 

ohie corroctly than would a student who scores ‘low on that soction of 
o DAT. 


An oxamplo of how thoeso codes may appear and how thoy are to bo 
intorproted may holp tho roador. 


Bax Ability Catcgory B 
(Application of Knowledge to Now Situations) 


3 =—— BSCS Themo 3. 
(Genotic Continuity) 


P 40 m= Proportion Passing 
(40% of tho stucants answored this itom correctly) 


Cor, I-35 #-~ Correlation I 


(Tho ability to answor this question correctly corrolatos rathor 
woll, 35 lovol, with tho ability to do woll on tho mtiro 
chaptor oxamination). 


Cor, X 42 a= Corrclation X 


(Tho ability to answor this quostion correctly corralatos 
rathor will, 42 lovol, with tho ability to do woll on tho 
Verbal Roasoning scetion of tho Difformtial Aptitude Tost; ) 


This portfolio roprescnts many hours of effort to help the high school biology 
toachor in this difficult ovaluative phaso of toaching. Thus, oven 4f somo 
disagroanmt occurs, wo hopa tho ovorall utility of the portfolio will mako up 
for tho hwun orrors it may contain. A final word of caution. Tho futuro 
usefulness of this portfolio ics in tho ability of coach recipient to guard 
cerofully ageinst its falling into studmt’s hands, Many toachors will ba 
using tost iteans from this compilation, Thus, if oven onc toachor lots 
students hava access to any of thoso items that toachor will, in offect, mako 
tho quostions uscloss to all othor uscrs, ovcn thoso in othor schools, So 
pleaso holp us to mako this cffort a lasting and useful ono by oxorting tho 
greatost procaution in protecting this portfolio. 


Dr, George C, Turner, Roscarch Director 
Dept. of Scicnco and Mathonatics Fdueati. 
California Stata Colloge at Fullerton 


059 


Gorece 26 
Cor,Xe1l 


A 
8 
i .56 


Cox Fo 
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A 
8 
Pe? 
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CHAPTER I 


1. What division of biology would a person be studying in attempting 
to answer questions on how a tree responds to drought, temperature — 
changes, and injury, or how a bird feeds its young, escapes 
notural enemies, and migrates to distant lands with the change - . 
of the seasons? ee 


a anatomy 

b. embryology 
*¥c, ecology 

d. genetics 


2, A scientist who studies about the functions of cells, tissues, 
organs ond organisms, would be known as a 


a. embryologist 

b. morphologist 

c. ecologist 
*d, physiologist 


3, In 1878, 2 French army physician in Algeria found some tiny 
living organisms in a sample of blood he had taken from 4 
patient 111 with malaria. On this information one could 
conclude 


Qo. malaria was caused by living organisms 

b, malaria was caused by living organisms in Algeria 

Gc. malaria organisms are not always found in the blood 
*d, not enough information on which a conclusion can be based — 


4, Fertilization of the Plasmodium organism occurs in the 


a. red blood cells 

b. liver of man 

ec, sdlivary glands of the female Anopheles mosquito 
4d, stomach of the female Anopheles mosquito 


5. If we accept the hypothesis - Plasmodium is the cause of 
moleria ~ then we can make the deduction 


Oe plasmodium are host of malaria 
*b, all persons i11 with malaria should have plasmodium in 
their bodies 
ce. elimination of marshes should eliminate plasmodium 
d, if plasmodium is the cause of malaria, then all perscns 
drinking from the same water source will come down with 
moloria "4 


6. When the plasmodium is first introduced into the human body 
it is carried to the 


& Sslaivary glands 
be. red blood cells 
c. stomach 

¥*d, Jjiver 


I~] 


a 
‘- 


m Pel 


Cor. T.04 


me 6Cor, 4003 


A 
8 
P 0 56 | 


Cor.1,41 
CoreXs23 


A 
8 


P 059 


Cor. 1.09 
Core Xs09 


A 
8 
P 17 


Cors I,01 , 
Cor. e092 


A 

a} 

P 51 
Cor.I.32 
Cor oXe4t1 


A 
8 
P 490 


Core Le t0 
Cor. X= 14 


A + 
9 
P 59 


Cor. 1,18 
Core X,18 


CHAPTER I 


? ’ 


9. Before. 1940,> the. best method of control and poe of 


malaria was 


%, 


db. 
Ce 
d. 


draining and placing oil on. eens and other brocding 
places of mosquitos 
use of the insect repellent 6-12 


DDT spray sar i 
raising insects which feed upon mosquitos 


8. Evolution is to homeostasis as change is: to. 


¥C, 
d. 


environment 
reproduction . 
constancy 
fossil 


9. Plasmodium is to malaria as quinine is to 


Ge. 
*b,. 

Co 

ds 


South America 
treatment 
quina-quina 
Romans 


10. Exbryology is to ekpeines as ficial = to 


De 
2 


sa. 


nktusity 

adult 

orgenism — 

anOkeaee in number of cells 


ne Morphology is to physiology as form is to 


ae 


be 
*c, 
d. 


1Z. Which one of the following discases is transmitted by a mosquitot 


eo 
By 
Ge 


*qd, 


organism 
structure 
function 


embryology 


tetanus 


diptheria 


measles 


malaria 


' 13. Mosquitos tra ys plasmodium, the caus: of malaria. It 
therefore follows that plasmedium should 


This is called 
a an inducticn 
%*b, a deduction 
c, a theory 

d. a law 


aceur in mosquitos. 


A 
8 
F 2.77 


Cor. Le23 
Cox, Xe20 


Cor. 1.36 
Cor. Xe23 


A 
1 
P .77 


Cor.1.36 


Cores Xe OL 


A 
8 
P 50 


Cor.I.24 
Cor. Xe15 
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CHAPTER I 


Tho seed of a plant germinates, develops and grows into a 
seedling, the egg of an animal is fertilized, grows and 
develops into an adult. The study of developmental growth is 


a, physiology 
*b, embryology 

c., biology 

d. morphology 


Animals, plants, and microorganisms are offspring of other 
living organisms like themselves, This is a statement of 
fact which best reflects one of the main idcas or themes 
in biology, namely 


a. the complementarity of organisin and environment 
b. the history of biological concepts 

the genetic continuity of life -- 

d, the biological roots of behavior 


Ross failed repeatedly in his carly experiments with human 
malaria. This was due to the fact that;. 


a. the wrong chemicals wera used 

b. many mosquitos were killed in the wrong stages of 
plasmodiun development 

e. the mature plasmodium was not found in the stomach 

d, it was difficult to find which kinds of bird have. malaria 

he used the wrong kind of mosquito 


A study of the remains of ancient life that have becn preserved 
as fossils in the rocks of the earths crust, indicate that 
plants and animals havo ancestoral lines extending back 

soveral hundred million years. These ancestoral forms wero 
very different from their descendants living today. The 
biological theme best illustrated by the fossil record would be 


*a. evolution 

b. genetic continuity 

ec. complimentarity of structure and function 
d. diversity of type and unity of pattern 


18. Malaria has been a biological problem of man for more than 


2,000 years. Evidence that it has been a disease of man for 
such a long period of time 


a. can be found in the fossil remains imbedded in the rocks 

b, is due to the fact that the plasmodium organism is a lower 
form of life and thercfore appeared on earth long before 
the origin of man 

¢. can be found in the logs of carly sailing vessels as 

they transported the bark of the quinaequina tree from 

South America to Europe 

can be found in the writings of ancient physicians as 

they accurately described the chills, fevers, and recurring 

attacks of the discase 5 
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19. Physiology = the science that deals with 


structure and function " 

structure and interrelations etweee: Living things 
structure and origin of plants and animals 
structure 

none of these 


20. Laie ales is the science that deals with 


structure. hy ue 

interrelations batwesl living things and their qdvironnent 
functions of plants and animals . 

how the-plant or. animal originated 


21. Anatomy 4s the scicnice that deals with 


a, structure and function . 

b, structure and interrelations between living things 
c. structure and origin of a and animals 
*d, structure 

e. none of these 


The question below is based .on the graph which relates the 
temperature cycle of a malaria victim and the aoa cycle 
in his blood, 


ia 


22, At which points on the graph will red cells be rupturing and 
releasing parasites? , 


a. points A and C 
b. points A and E 
¢c. points C and G 
ed, points B and F 
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CHAPTER I 
Fish live in an aquatic habitat. This is an example of 


diversity of type and unity of pattern 
complimentarity of structure and function 
complimentarity of organism and environment 
biological basis of behavior | 


The responses of many organisms is Clearly related to sensory 
organs, such aS eyes, Cars, taste receptors, etc., and to the 
presence of a nervous system which coordinates the responses 
of the whole organism, The biological theme indicated by 
this fact would be 


a, change of living things through time 
b, the complimentarity of structure and function 
c, the complimentarity of organism and environment 


%a, the biological basis of behavior 


“Green plants such as moss, grass; lettuce, and maple trees 
‘all manufacture their food by photosynthesis. This illustrates 


a. the complimentarity of structure and function 


%b, diversity of type and unity of pattern 


c. growth and development in the individuals life 
d. the biological basis of behavior 


A strange dead fish is noticed cast upon the shore by waves. 
Prodding with a stick reveals sharp rows of teeth in both jaws. 
It is decided that the fish is a voracious flesh eater because of 


a. complimentarity of environment ‘and organiem 
b. effects of growth and development | 
c. evolution of fish 


#d, complimentarity of structure and function 


Plants and animals are of many diverse kinds, each adapted 

to a peculiar niche in a utieular environment. Yet by 

virtue of being a living organism, each share certain charactere 
istics. A characteristic not shared by all organisms is 


genetic continuity 

homeostasis 

growth and dovelopment 
sexual reproduction Lo 


An Anopheles mosquito infccted with plasmodium bit a bird, 
but no infection occurred, The bird did not become infected 
with the disease because 


no plasmodium was injected into the bird 

the particular kind of plasmodium could not grow in the bird 
plasmodiun never infects birds - 

plasmodium only grows in mosquitos 
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CHAPTER: I- 


The step in: the life cycle of the malaria parasite in which 


the life cycle could be most casily broken would be in the 


*a, mosquito. 

b,. liver of the human host | 

ce. red blood cells of the human host . 
d. blood stream of the human host 


On a flight from Los Angeles to Peru, the pilot.was forced 


' to parachute from his burning plane over the jangles of 


Ecuador, Malaria is quite wide-spread in this part of the 


world, The pilot could best protect himself ageinst malaria, | 
by 


ae e 
. . @ 
‘ 


eating tho bark of the quinaequina tree 


‘Ge 
8h,’ - eating the bark of the cinchona tree = 


ec. drinking only the water collected from squoezing plants 
ad. drinking curare 


Coclacanths, a lobed-fin fish, were believed to have lived 

as long as 350 million years ago and to have becomo extinct 
about sixty million ‘yoars:-ago. In 1936, a coelacanth was 
caught in deep waters.off the coast of Africa which possessed 
all the characteristics previously studied of its fossil |. 
remains, Of all living things, they are believed to have © 
lived longest on earth without change. The biological theme 
best illuetrated by this important find would be 


a. evolution. S oui 
*b. genetic continuity 

¢, complimentarity 6f structure and function 
d. diversity of type and unity of pattern 


Anopholes mosquitoes are present jn California, yot the 
incidence of malaria is extremoly low. Tha reason for the 
rarity of malaria infected mosquitoes may be 


- a» there are fow available swamps 


“by most people have quinine included in their dicts 


*e, there are few malaria victims for the mosquitoes to bite |, 


de mosquitoes are confined to. sparcely populated areas 
You would be studying evolution, if you ) 


a. wore counting the number of petals on a flowcr 
lso rate before and after running a race 


* 


.¥¢, wore looking at“the fossilized ‘skeleton of a, dinosaur 


and noticing its similarities to the skeleton of a chicken 


d. wore studying the the characteristics of corn plants to 
-be used to produce hybrid seed corn 
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CHAPTER I 


B 12. “What is the significance of the relationship between the use 
9 of controls and scientific assumptions in experiments? 
P 3 
a, to check or correct controls scientific assumptions are 
Cor. 1.23 needed ee 
Cor.X.13 bd. controls are needed whenever scientific assumptions are 
lacking 3 
¢. whenever controls are lacking scientific assumptions are 
needed 
*d, controls are needed to check or correct scientific 
assumptions 
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CHAPTER I’ 


‘° The next question refers to the diagram below. 


: | Temperaturg 
105°F 408°C: 1, / 
i J - 


103°F 31.5°C} - , — \ po | 


1OL°F 38.5°C, “/" : . f \ 
. ce mearmennl ye A 


Nis 
o.6'F 37¢0| ee 
0 24 48 
Time in hours 

C 1. The period of time between A and B would indicate the return 
7 of the body temperature to normal, The biological theme 
P 50 illustrated by this fact would be 
Cor. 2033 a. genetic continuity of life 
Cor. X23 b. complimentarity of structure and function 


*c, regulation and homeostasis 
d, the biological basis of behavior 


2. Ina ten year study of a commmnity in South Amorica it was 


C 
9 found that sixty por cent of the population contacted malaria. 
P 34 Tt was also found that during this ten year study thore was 

a high correlation between the number of mosquitees and new 
Cor 1.2 malaria cases, Shortly after this study, the economy of thia 
Cor. X17 community was changed by the 4ntroduction of a new agricultural 


crop. This crop not only became the major staplo in their 

diet but also the major cxport. Tho increased prosperity 

of the commmnity cnabled them to construct a water ng 
system and a sowage disposal plant. Along with this prospority 
the people enjoyed mora lcisure timc for activitios such as 
fishing. To satisfy their fishing crazc, new species of 

fish wore introduced into the numberous noarby lakes and 
streams, Five years later, it was found that the incidence 

of now malaria casos had dropped to about one-half of the 
original number. 


The factor most likoly responsible for the dramatic decreasa 
in malaria casos could be attributed to the fact 


a. a chango in the dict made the poople healthier. 
be the proper treatment of sewage prevented the spread of 
the discase 
ec. the purification of the water source reduced the chances 
of contacting the disoasa 
*d, Le new spocies of fish wore probably cating the mosquito 
VaCe 


CHAPTER I 


, c 3, After making ‘a comprehensive study of ccology a biologist 

‘ 9 would be correct in deciding that all of the following would 
P 259 support his thcories in ecology except 
Cor.I.25 a, man wears warm clothing 4n cold climates 
Cor, 05 b. sea gulls will follow anchovy schools 


c, ducks nest near bodies of water 
d, angle worms are never found in sandy dry soil, because 
the worm mst remain moist 
*q, man cannot fly because his hands are not large enough, 
nor strong enough 


Cc 4, Your text makes this statement, “Life is the ability of 

3 animals and plants to maintain themselves and to reproduce 

P 73 themselves." All of the following confirm this statanent. 
excopt 

Core let5 

Cor, 4.12 a, broken bones will mend 


b, animals give birth to young 

ce, good food will make children grow 
*d, glaciors grow and increase in size 

a, warm bloodod animals ara prone to take care of thoir young 
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CHAPTER II 


What great scientist disproved the idea of abiogenesis? 


*a, Pasteur 


b. Dujardin 

ce Schwann 

ad. Needham 

e. Spallanzani 


During his studies on biogenesis, Pasteur took his flasks 
up in the Alps to expose them to the air because at that 


altitude he thought there was 


a. less oxygen in the air 


*b, fewer organisms in the air 


ec. no life giving substance in tho air 
d. less pressure in the air 


Of the following, who was a biogencsis? 


*a, Pasteur 


b. Necdham 
ce Pouchct 
d. Aristotle 


- Spalienzeni criticised Noedhan’s experiments on spontancous 


generation by maintaining that Necdham had not heated his 

test tubes sufficiently to kill all living things within them. 
Abiogenists reacted by maintaining that scaling flasks destroyed 
the 


*a, active principle 

be food source within the fluid 

¢, reproductive capacity of the organisms 
d. air needed for respiration 


Spontaneous generation is the concept that 

a. one generation resembles the previous generation 

b. life comes from life 

c. offspring of succeeding generations are very different 
*d. life comes from non-life 

One of the first to describe microscopic life was 


& Pasteur 
*b, Loouwenhoek 
Redi 


a. Jdoblot 
Needham 
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CHAPTER IT 


”, If Pasteur had used a hay infusion instead of yeast, water, 
and sugar, he would have very likely obtained growth in some 
flasks which he did not anticipate growth because 


Be 
be 
Ca 
de 


¥*a, 


hay infusion is better food than yeast, sugar, and water 

it is easior to contaminate a hay infusion 

microorganisms will spontaneously generate in a hay infusion 
hey infusions are capable of supporting life, the yeast, 
sugar and water are not 

all organisms in a hay infusion may not be killed by 
boiling 


8, When Necdham performed his experiments in support of abio~ 
genesis, he assumed all of the following except 


Be 
b. 
Co 
*d, 


9, Tho chicf importance of Redi’s work towards the advancement 


that air contained an active principle 

that microscopic organisms cannot reproduce themselves 
excessive heat kills the active principle 
microorganisms can flourish in sterile modia only when 
they are introduced into the media 


of scientific knowledge was 


Qe 


his discovery that maggots wore a stage in the life cycle 

of flics 

his findings were accopted by most scicntists of that poriod 
that ho tested his beliefs with observation and oxperimentation 
he proved once and for all the beliefs of the abiogenasists 


10, Which one of three jars containing raw meat would more likoly 
have larve growing in it, (if flios wera flying around the jars)? 


*2, 
De 
Co 
de 


& jar uncoverad 

a jar covered with a porous cloth 
a jar sealed air tignt 

a jar with a glass covering 
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CHAPTER IT 


B | 1, Pastour's experiments wore significant in terms of advancement 
4 | of modern medicine because they showed that 
r 


#1, microorganisms arc carwied through the air 
Cor. 1.30 be spontancous generation uccurs only under controlled 
Cor. X.20 conditions | 
| ec, storile media may harbor microorganisms . 
ad, flies do not lay égg¢ ‘in broth that was boiled 


B 2. Milk from tho grocory store will spoil in a warm room due, 
9 .& to the. action of bactoria. In‘ this regard which statcment is 
P 62 falsco? a ” 


Cor.Ie19 *a, the bactoria spontancously dovclop from the milk 
Cor. Xe16 b, tho milk contained a small number of bactoria 
¢, the bacteria grow when the milk becamo warn 

d. bacteria can use milk for food 
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CHAPTER II 


A man living soveral hundred years ago was convinced that 
earthworms wore created through some mysterious combination 
of water and soil. It was quite evident to him that aftor 
cach rainfall his backyardwas covered with earthworms. Which 
of the following methods would have been most usoful in at- 
tempting to determine the validity of this man's bolicfs? 


a. artificially pouring wator on his backyard to soe if earth- 
worms still appcared 

b. mixing some soil and rainwater in 4 containor and seoing 
if any worms dovoloped 

C. placing some soil in containors and exposing them to 
rain to soo.if any worms dovoloped 

*d, nono of the possible choices would give substantial ovie 
dence to disprove tho man’s idca 


When a scientist repeatedly finds himsolf unable to finc 
the answer to a problem, he should 


@. givo up this problem as it is not valid 

b. start ovor 

#e, check the question = is it a valid question 
d, none of these — 


In conducting an experiment, you obtain rosults which ara tho 
opposite of thoso which have bacn obtained by a collcaguc. 
What would be tha first thing you might do? 


a. immediately notify your colloaguo of tha discropancy 

b. roeerun your exporiment 
*e, roechock your findings to soo if an error had been conmitted 
d. dosign anothor axporiment to check tha rosults 


The difficulty in setting up a control for an experiment is 
that there is no guarantee that you can 


a, find a control for the axperiment 
*h, recognize all the variables that may affect the outcome 
c. keep accurate records of the results 

d. separate the significant and insignificant facts 


Needham heated a nutrient fluid and placed it in a sealed test 
tube. Tho fluid was heated again, In a fow days the fluid con- 
tained a large number of mioroorganisms, His work was accopted 
as proof of abiogenesis., Spallanzani said that the cxperimcnts 
might not have becn valid because tho nutrient fluid was not 
heated long cnough to kill all life. Needham answored by saying 
that morc heating would have destroyed the active principle of 
the air or food matorial. Today we would expect Necdham to 
defend his work by 


a, asking other scientists to support his views 
be remaining silent and ignoring the criticism 
*c, conducting more experiments to test his view 

d. repeating his samo oxporiment 
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CHAPTER II 


nat tho beginning of June, I ordered to be killed thrco snakes, 
tho kind called cols of Aesculapius, As soon as they wore doad, 
I placed them in an open box to decays Not long afterwards, I 


saw that they were covered with worms of a conical shape and 
apparently without legs. On the ninetcenth day of the samc 
month somo of the worms ceased all movements, as if they were: 
asleep, and appeared to shrink and, gradually to assume 4 

shape liko an ogg. I placed those (pupae) separately in glass 
vosscls, well covered with paper, and at. the end of eight days 
every shell of the red (pupac) was broken, and from each camer 
forth a fly of a gray color." | 


From this detailed report of Redi's obzorvations, wo know 


a, this is an example of a control which all scientists should 
follow in performing an experiment 
b,. all worms corical in shape and without logs will develop 
into flios _ 
c. all life can come only from pro-existing life 
*d, some pupae devolop into flics ° 


Communication between scientists is veluablo because it 
provides for 


a. a chance to find out how poorly other scientists are perfonring 
bd. a chance for othors to find out how important you work is: 

*c, a chance for othors to confirm you results = 

d, a chance for you to meet other scientists 

a, a chance for you to fecl wanted 


Redi designed experiments to support has belicf in biogenesis, 
or life from life, In order to disprove spontancous generation, 
he observed decayed ficsh in open and closed flasks. A short 
tima later worms appeared in open flasks, but none occurred in 
the closed ones, Flics wore observed in the open flasks, but 
eould not enter the closed onos, His experiment demonstrated 
that ” ‘ 

a. worms need only decayed flesh in, order to develop 

b. an opm container is better betause it receives more air 
*e, flies could enter the open container and lay eggs 

d, abiogenesis is true under certain experimental conditions | 
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CHAPTER II 


¢ 9, Spallanzani put hay infusions into cight containers and boiled 

8 all of them, Four wore carefully closed with corks, The other 

P .53 four wore closed with airtight seals. The results wero dramatic, 
There wore abundant growth of organisms in all, the vessels 

Cor.I.22 closed with corks. There wore no organisms in the vessels with 

Cor. 1.232 airtight seals. This is good evidence to support the biogenesis 
hypothesis. What is a logical argument against this ovidence? 


&. one cxporimont doesn’t provide enough data 

*b, tho four vessels with airtight seals deny entrance of vital 
ingredients necessary for spontancous generation 

¢e. organisms grow in four vessels and not in tho remaining 
four, therefore, spontaneous generation occurs on a 50~=50 
basis 

d. spontaneous generation can oceur only under normal conditions 


CHAPTER IT 


D. 1. Bread placed in a warm, damp place became covered, with mold 
8 4n a fow days. Which statement is true in this situation? 
- the mold would have grown thero without the bread 


Cor. 1229 the fungi that produced the mold developed spontaneously 
Cor. 4.05 from the bread | : 
c, the fungi grew when the bread became damp and warm 
the fungi did not grow in the air 


Cor. 1,42 
Cores 33 


046 


Cor. I.06 
Core i009 


A 
6 
P .72 


Cor. 1.34 
Core Xe29 


86 


Cor.Ie26 
Cor. se22 


ror 


86 


Cor. Ie3k 
Cor. %=.01 


1. 


2. 


Ze 


5« 


CHAPTER IIT 


Animal cells wore recognized many years lator than plant cells 
because 


& animal colls ara smaller 

b. animal cells are more difficult to obtain 
*c, animal coclls have no coll walls 

d, animal colls aro not as interesting as plant colls 
e, animal cells contain no nueloi 


Schwann was able to deduce that bodies of plants and animals 
wore made up of cells, His doduction was based on his obser- 
vation that ; 


a plant and animal colls are enclosed within a boundry 
*b, plant and animal colls have nucloi 

¢. plant and animal colls contain a watery substance 

d. plant and animal colls are the samo in shapo and size 


One of the following is not a similarity of all cells. Which 
ono is it? 


a. colls aro thea building blocks of Life 
*b, cells contain chlorophyll 
ec. a coll with its nucleus is tho smallest structural. unit 
common to plants and animals 
d, colls contain 4 nucleus 


The cell structures that are ‘comonly found in both plants 
and animal cells are 


a, the centriole and the spindle 

b, the coll wall and the cytoplasmic membrana 
*¢, nuclear membrane and tho nucleoli 

d. chloreplasts and the mitochondria 


When Robert Hooke first looked at the rigid box-like structures 
that made up cork, ho wasn't really looking at cells because 


a. colls haven't been discovered yot 

b. the material only looked like colis 
¥*c, ho was looking at just the cell walls 
d. cork is not made of cells . 


The significanco of Robert Hooke’s micrographia was 
& an unimportant biological link 
*b, the first documented information to describe cells 


¢, containing of information describing why cork was springy 
d. the explanation why cork was light 
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CHAPTER IIT 


7, Tho most abundant compound found in tho living cell is 


8, Thoodore Schwann 


oil 
carbohydrate — 
wator | 
protcins 


°s major contribution to the davelopment of 


the Cell Theory was 


de 


cells came from prewexisting cells 
of colls 
with a nucleus 


his bolief that all 
his proof that all plants wore composod. 
his concopt that a coll was a structure 
rather than a structure with a thick coll wall 
his published findings in his book, Micrographia,s thus 
‘prosorving his work for future 4nvestigations 


9, Which of the following statcmants docs not apply to both plant 


and 


Qe 
De 


Co 


*d, 


You were asked to identify a sample 


it 


would bo to determine 4f the colls possess 


; Robert Hook 


Be 
bv. 
ae, 
de 


animal cclls? 
chromosomes control the activities of the c 
mitochondria, structures in the cytoplasm, 


into cnorgy for uso by tho coll 
‘tho cell membrane controls everything that enters or 


leaves tho cell = 
the centrioles and asters are necessary for the cell to 


divide 


all . 
convert food — 


of tissuca as to whothor 


was plant or animal in origin. The simplest way to docido 


chlorophyll * 
a nucleus : ' 

a cell wall’ 

mitochondria 


o's major contribution to the ficld of biology was 


nis discovery that 
making cork light and capable of floating 
his published ‘yoport stimulated other investigations 
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CHAPTER III 


12. What is the significance of the relationship between a cell 
in animals and plants? . 


13. 


14. 


L5. 


16. 


17. 


Be 


Co 


a. 


One 


a cell is the largest living structural unit common to 
all animals and plants Dae} 

a cell is the smallest living structural unit common to 
all animals and plants : 

a cell is the largest living structural unit common to 

all animals and a few plants 

a cell is the smallest living structural tnit common to 
a few animals and all plants 


of the most marked differences between,‘animal cells and 


plant cells is that 


plant cells usually have one or more vacuoles | 
animal cells ordinarily have a nucleolus within the nucleus 
animal celle have their nuclear chromatin attached to the 
linin fibors 

nucleopLesm is unique to the animal cell 

plant cclls usually have relatively thick, rigid walls 


Which one of the following is charactoristic of the clodea 
eall but not of a cell lining the inncr cheek? 


Ge 


nucicus 

cytoplasm. | 

cell wall oo 
coll memorane 

proteplasm 


Plant colls diffor from animal cells in having 


ae 
be 

Ce 
*d. 


Oe 


Ce 


Which structure is not present in tha cytopla 


Be 
*b, 
Ce 
d. 
Qe 


coll membrano 

chromosomes 

nucicus 

eoll wall , 
asters 


. thread-Like structures in the nucleus of the coll are 


chloroplasts 
nucleoplasm 
chromosomes 
granules 
golgi bodies 


em of a plant cell? 


mitochondria 
ecntriola 
granules 
vacuolos 
chloroplasts 
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CHAPTER IIT. 
The structures in the coll that controls and rogulates cell 


activities and functions in transmissions of heredity factors 


is the 


*a, 
be 
Ce 
d. 
Ce 


nuclcus 
cytoplasm 
plasma membrano 
vacuole 
ccntrosone 


Schwann was ablo to deduce that bodies of plants and animals 
wore mado up of colls, His deduction was based on his obsor= 
vation that 


What is the significance of mitochondria structures in cytoplasm? 


d. 


What is tho significance of the chromosomes to the cells? 


plant and animal colls are closed within a boundary 
plant and animal cells have nuclei 

plant and animal cells: contain a watory substance 
plant and animal cclls are the same in shape and size” 


digest food 
excrete waste 
provide oncorgy 
circulate food 


they digest food in éclls 

they circulate food in cclls 

they control tho activitios in cells 
they exereto waste from the cells 


Which of the following would be found in an organ (as the hoart)? 


cclls and systcms 
tissucs and organisms 
organs and eclls 
tissucos and systcms 
colle and tissues 


Considering the many parts of a ecll, oithcr plant or animal, 
which ono of the following docs not appear in plant colls? 


Be 
be 
Co 
“dd, 
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nucleus 

cell wall 
cell membrane 
centrioles 
mitochondria 
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CHAPTER III 


B 1. A biologist fixed and stained a thin slice of animal tissue, 
Upon cxamination with a light microscope he saw some peculiar 

P 650 Ueshaped structures in the cytoplasm. In ordor to loarn 
moro about them he tried to locate them in living cells, 

Cor. 1.16 using a phaso=contrast microscope. He could not locate them, 


Cor, 2428 Ho conld conclude that 


a ho used tho wrong stain 

b. the phaso-contrast microscope was not powerful cnough 
¥*c, the structuros were caused by fixing and staining 

d. the structure will show up in living calls if cnough 


! cells are cxamined 
B 2. Golgi bodies aro thought to be concerned with coll sccrotions,. 
3 If the statement is mado that golgi bodies do secroto matorials 
P .37 then it can bo stated that socretions will be found in tho 
olgi bodics. This is 
| Cor. 5,18 
| Cots 6 36 a. a hypothesis 
*b. a deduction 
| c, a falschood 
| d. an induction 
B 3. In view of the fact that living organisms do not contain 
any chemicals not found in non-living matter, vhich of the 
| l 35 following statements is probable? 
g Cor. I.32 *o, lifds uniqueness is not duc to its chemical components 
| Cor, Ae20 be non-living and living forms may have similar points of 
| origin 
Ce nom 1ivinie matter (rocks, minorals, etc.) was probably 
living at one timo 
d. itis probably just coincidental that this chemical 
similarity oxists 
B 4, What is tho siignificanco of the presenco of chlorophyll in 
6 ; soma plant coils to tha entire animal kingdom? 
P 69 
a chlorophyll enables the plant to store large quantitios 
Cor. I.25 of wator thus making it availablo for animals 
Cors%el6 *b, chlorophyll enables the plant to manufacture the food 


for which all anim'!s arc dependent 

Cc. chlorophyll reflocts the groatost part of the suns rays 
thus preventing the carths tcmporatura from becoming so 
hot that it would be incompatible for animal life 

ad. chlorophyll is converted into colluloso which is the 
major source of food for most animals. 
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CHAPTER III 


Accrime laboratory obtained a sample of some cells from the ae 
bumper of a car of a suspected hit-and-run driver who killed 7 
a person, If the cells prove to be from a plant the driver 

will be released, If the celis are of animal origin the 

driver will be detained, The driver would be. rdleased if 

the following were found characteristic of the cells 


2. cell membrane and nucled 

be mitochondria and chromosomes 
Ce cytoplasm and spindles . 
*d. cell walls and chloroplasts 


A biologist looked at cells in a frog muscle and: ebserved 
that these cells, contain nuclei but lacked cell walls. The 
observation of nuclei but no cell walls in the frog muscle 
cells is best termed 


& @ hypothesis’ 
*b,. data : 

C. conclusion 
d. assumption 


A microscope has a 12X eyepiece, a 10X objective lens, and 
& 50X objective lms. Using this microscope, what is tho 
total magnification under high power? 


What is tho significance of the obscrvod fact that, for the 
most part, only plant cells have cell walls?. ' 


4 plant cells can grow largor than animal cclls 

be animal cells are not as interdependent as plant cells 

*c. plant cells are gemorally more rigid than animal cells 

d. since cell walls are relatively impormcablo, it is diffie 
oult for materials to cnter or eave plant cells 


Tho basio similarity of plant and animal colls in both 
structures and function may be explained on the basis of 


& coincidence 

b. crossing of primitive plents and animals 
*c, possiblo common origin of plants end animals 

d, inability of lifo to exist in any, other structure 


III-6 


CHAPTER IIT 


C 1. A scientist hypothesizes that a nucleus is ossential to the 
6 lifo of the organism. Which of the following obsorvations 
P 56 would support his hypothesis? 

" Cor, 1.28 a. animal and plant colls, as soem under a microscope, 
Cor. 4.17 eontain nucled 


%b, removal of the nuclous is followed by doath of the cell 
ce, nuclear division precedes cytoplasmic division 
d, the nuclous has a pormoablo membrane 


C 2, Which of the following would be the best mothod of finding 
9 a out 4f nuclei are necossary for the life of a cell? 
BP 
a, observe living cells that contain no nuclei (as rod blood 
Cor, I.34 colis) 
CoreXel6 .., be watch colls undorgo mitosis 
c. chemically analizo tho structure of the nuclous 
d, obsorve tho effect of a higher tamporature on tho cclls 
*o, ranovo nucloi from living cells and observe the results 
Cc 3. You are studying the effoets of light on growth of boan 
9 . plants. <Assumo normal growth occurs if all usually rocognized 
P ofb5 factors for growth are supplied. If tho experimental plant 
; is given all factors oxcept tho plants are grown in the dark, 
Cor, 1.39 undor what conditions would tho control bo grown? 
Cor. X,18 , 
*a, with adoquato wator, minorals, and light 
.,. De with reduced wator, minerals, and light 
~ g, with roduced water and minerals, but adequate light 
d, with roduccd wator, but adoquato light and minorals 
Cc 4, Tho carly scicntists of Hooke’s timo believed that the cantor 
8 of plant colls wore cmpty. This conclusion was probably due 
P 25 to tho fact that 
Cor, I=.04 a microseopos were inadaquate 
Cor, X20]. *b, coll walls wore tho prominent structures 


ec, most of tho cell structures are around the outsido 
d, largo liqnid-filled structures calied vacuoles .often 
filled the middle of the cell 


P lt 


Cor e I. 33 
Core 4623 
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Cor, Te12 
Coretel2 
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CHAPTER III 


Sane dyos will selectively stain spocific structures in a 
cell so that they may be studied in dotel] with the aid of 
the microscopo. As an example, hematoxylin will stain the 


 ‘Yuelous much moro than othor parts of tho cell. In rocent 


6. 


Te 


a) Be 
*b, 


8. 


"a, 


yoars it has becn found that cellular structures have thoir 
own uniquo chanical proportics. Knowing this, what is tho 
best assumption of the followingchol.cos? |: 


somo chanicals will react with some dyos moro readily 

than othors 

be. dyos will react with coll structures depending on their 
location ‘in tho cytoplasm ea 

c, thorc is no rolationship botwocn the dya and tho chemical 
proportics of cell: structuzos ; 

d. not cough information given to mako any assumption 


When tho nuclous is ramovod from an amocba life activitics 
continue for a short timo and then coase. Upom yopoatung 
this oxporiment, using othor amooba, tho samo rosults aro 
era On tho basis’ of this information we can oneludo — 

it ; 3 


a, tho nmelous is tho only living part of tho amoeba 
b, tho nuclous is tho most important ‘structure in a coll 
%e, tho nuclous has a definite bearing on the life functions 
in tho amocba 
d. a nuclous is nocossary for life in all celle 


It would scem logical that tho largost cells Og. bird oggs, 
produco the largost croaturos. This is incorrect bocause 


4t is tho shapo of the cells that controls sizo 

tho chromosomos dotormino the sizo 

ce, tho size is prodotorminod already 

d. tho nucleolus dotormines the size 

o, tho size of the organiem is controlled by the amount of 
amino acid proscnt 


Tho nuclous is ranoved from an amcba. Life activitios 
continue for & short timo and then ceaso, Wpon repoating 
this oxporinent, using othor amoebae, the same results aro 
obtained, Based o: this information, which, if any, of 
tho following conolusions apply? 


a, tho nuclous is the only living part of the amobac 

b,. an amoba cannot livo without a mclous 

c, tho nuclous is tho most important structuro in tho coll 
tho nuclous has a dofinite bearing on life functions in 
tho amobs 

o, a nuclous is nocessary for life in all colls 


*d, 


C 
9 
P 77° 


Cor.I.39 
Corek.15 


9o 


You think that you have found some colls that can live woli 
without a nucleus, An cxperimcnt you might porform to gain 
ovidmede for this is 


a, watch tho nuolei for any activity in twenty cells. 
*b, remove: tho nuclei fram only ten of twmty cells and . 
observe all - twenty 
Ce romovo overything fron twenty eolls and obsorve all 
- twenty 
dad. cut tho nucloi of only ten of oe cells in half and 
obsorve all twenty 


10, A biologist cuts a thin slice es somo animal material to. 


li. 


study the structure of the cells, Noxt tho slice of colls 
aro stained, Under the microscope tho structures of tho 
colle aro sia aed distortod, The most probable roason is 


a, tho microscope was not working right 
b. tho stain was to dilute 
*c, tho calls wore not fixed first 

d, tho colls woro too small to bo sce 


Tho school. custodian brought in some scum that has appearod 
in the school swimming pool, Wo can dcotormine whother ‘tho 


;  SCUM cenpiate . plant or aninal mattor if 


Cary ’ 


Be at is uniform: an! sease 

be has cells containing nucled 

Cc. is roproducing 4 
d. has colls with vory thin walls , 
*o, has colls with very thick ‘walls 
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Cor. X.13 | 
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Cor, X06 
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CHAPTER ITI 


1, Mature red plood celis do. not contain a nucleus, Thorefore, 
wo can assume that 


a. tha calls nover..had a nucleus 
*b, tho mature colls cannot divide 

c. tho mature colls will only live a fow hours 

d. the cells ss INA, but not in an organized nucleus 


2. We have learned ‘that both plant and animal celis have a 


nuclous, We also know that the nucleus is important in 
cellular division, What statement can wo make about red 
blood cells, when we are told that when they are mature 
‘ thoy lack a nucleus? 


a tho information given is incorrect 

*b. rod blood colls do not divido . 
¢. the rod blood cells mst divide by simple fission 
d. since tho red blood cells ara not living eclis 


3. <A cortain chemical can bo added to colls to prevent the 
centrioles ‘and astors from functioning during mitosis 
(coll division). Aftor adding this chemical to somo cells, 
a biologist examined them under a microscopo and found tho 
cells in the prosess of mitosis. The biologist could 
corroctly assume that he was looking at 


a animal colls . 
*b. plant cclls 
C, could bo oither plant or animal cells 
d, not enough information is known about this situation 
to make an assumption 


4, A scientist was given an unknown slide of tissue. He 
found it to be of an animal becausa 


a all the colls woro boxlike 
b. the cells contained cell membranos 
*c, tho colls in procoss of division contained spindlos, 
chromosomes, and coll membranes in an oval shape 
d. ho couldn't stain tho ccll's cytoplasm 
©. nono of the above proved it to be animal 
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CHAPTER IV 


1. Tho application of chemistry to biological materials is 
known as 


*c, biocharnistry 
d. dinorgenic chamistry 
G ovelution | 


2. The first man to synthesizo an organic compound from an 
4norganic compound (taken from an inorganic substanco) was 


a. Daltm 
*b. Kolbe | 
ce. Priestly 
ad. Wohlcr 
‘ @ Lavosior 


3. Aristotle felt that all life was associated with threo 
difforat kinds of psyche - animal, vogetablie and rational. 
Man's psyche was differcnt from tho othors in » 


4. responsiveness 
*b, ability to roason 

Co growth 

de Yroproduction 

Oe movement 


4, Tho Vitalist Thoory that life is a unique forco belongs to 


ae Descartes 
*b, Aristotle 

C5o Dalton 

de. Socrates 


5. All of tho following are rolated to Dalton's theory except 
ene j 


a elements ara made up of atoms | 
be. one differenco botween the atoms of differmt olemots is 
their woight 
ce. atoms of ono clommt diffor from atoms of anothor clommt 
in thoir ability to unite 
-*d,. some clemmts havo two kinds of atoms 
Oe atoms of a singlo clemcnt aro tho samo 


6. Burning phosphorus in a closed vossel describes an axporiment by 


Be Prios tly 
b,. Aristotle 
¥*c, Lavoisicr 
Cs Dalton 
. Wohlor 


CHAPTER IV 


A 9. deD, Von Holmont'e exporiment with tho willow tree was’ to 
3 dotermine 
P ote , 
wo a, :Aristotic's hypothesis on spontancous generation 
Cor.I.24 b. how much carth was.noodod to grewa treo of 164 pounds 
Coreigl2 %c, if, aftcr the cxperimmt, the earth.in tho pot woighs 
the samo 


a, what claients (food) wore required to grow 4 troo and 
from what source did those clemmts come ee 


8. Vitaliam was Aristotlo's philosophy that 
p,68 °- — 4» man 4s vital in tho ovorall echemo of life 
#b.. life is made possible by a forco noither chemical or 
Cor.I.36 _ ° physical. 3 
Cor. X11 c, knowledge of tho physical world is vital to tho concopt, 
Know Thysolt 
d. knowlodgo of ones solf is easential to the vital difference 
botwoon man's lifo and animal lifo “2 
©, nono of those oo 
A. 9. Doscartes suggosted that tho rational soul of man might bo 
8 a Located in tho 
P AB 
Be frontal lobes 
Cor. 1,32 be. modula oblongata 
Cor X18 *c, pinoal body _ 
d. hoart ; a a! 
. Oe liver ” 
; 5a 10, Tho modorn atomic thoory 4ncludos all of the following except 
P 6 a, all.mattor is mado up of very small particles called atoms 
a *b, tharo aro only as many physically difforent kinds of atoms 
, Cor, 1.07 as thoro are kinds of, qloncnts: 
Cor, heC9 c, the atoms of a given clement have a dofinite avorage mass 
d, tho atoms of differmt clanmts havo difforont average 
/  masgos -. 
‘O, compounds aro formed by the unian of atoms 
“A - 11,. Tho first organic substances to bo produced entirely from in- 
8 orgenic substances was 
P aD 
wa a, citric acid 
Cor, I-.11 b, urea 
Coreiel6 Ce ton 
*d, acetic acid 
; A 12. Phiogiston 
8 
P .lt2 a, has a nogativo woight 
*b, does not oxist , a 
Cor.1.19 c, has a positivo woight (9 
Cor, Xe18 d, burns with oxygm 
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CHAPTER IV 


:1, The most valuable cffect of Wohlers laboratory synthosis of 


uroa was probably that of 


od, making available to agriculturo nitrogenous fortilizors 
b. clarifying the action of the nitrogen-fixing bacteria 
*c, removing tho barrier botween organic and inorganic mattor | 
ad, clarifying tho sequence of protein digestion and excrotion 
of nitrogcmous wastos . ‘ 
6 cabling tho dovelopment of a convenient diagnosis for 
sugar diabotos 


2. dAntoino. Lavoisier, the Fronch chemist, working on the Fhlogiston 
Thoory suggested that vory carcful measurements must bo mado 
before and aftor cach caporiment, In a closed. containor of 
air, a small portion of phosphorus was burned. Tho purposo 
of this tost was to 


ae soo how long tho phosphorus would burn 
b. uso one-fifth of the air tha oxygm 
c test tho Phlogiston Thoory 
¥*d. soc how much phosphorus would burn. 
o, dotermine tho composition of tho air ‘ 


3. Tho mint and mouso experiment ; 
&. was tho boginning of the end of the Phlogiston Thoory 
*b, proved that a mouso connot livo in a closed containcr 
with a lightod candla ‘ 
Cc. showed that tho mint and tho mouso used tho samo gas 
d. was proof that oxygen was a part of froo air 


4, Kinatic cnorgy is associated with motion or cnorgy boing 
roloasod through oxidation. Potential morgy, howovor, is 
exemplified by * } 


Qe 2a Comprossod spring 

b. a loaded gun 

c. a tank full of gasoline 
d. a high=tengion powor linc 
*o, all of thoso 


5. Spallanzani found that gastric juices from turkey gizzards 
would broal down food materials. If ho wanted to heat the 
juico to 100°C yot havo a maximum amount of broakdown, ho would 


a. hoat tho juicos before adding it to tho food 
*b, hoat the juices aftor adding it to'tho food * 

¢. heat tho juicos bofora adding, but cool rapidly 

d, cool the juices bofore heating, then add to food 
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Cor, 1.04 
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Cor. Ie32 
Cor. X-30 


: - - CHAPTER IV ms oe 
6, Michael Johnson wantod to remove an uprooted tree etump from 
his yard. Unable to budge the stump, he decided to burn it. 


After burning, the stump was carried away easily as ashes. ‘ 


Which statement best explains the case with which the remains 
of the stump were removed? 8 Ye. 


Be the stump was oxidized © 


b, tho great portion of the matter in the stump was destroyed 
¥c, gases and water vapor were liberated by burning, .thus 
making the stump lighter say 
.’-@, the stump was chanically reduced a 
@e none of these. The weight of the etump remained tho same 


; 7 , In 1886, Charles Hall in Ohio, discovered the means to separate *~ 


aluminum from its ore. Aluminum ore was in 4 carbon~lined 

pen. With an application of cledtricity, the aluminun tricklod 
to tho bottom of the pan where it later hardenod, This is an. 
example of = ’ a. 


Ha, electricity doing chemical work (clectrolysis) 

b, oxidation of aluminum ore : 

c. potetitial energy at work . 

d, trensformation of one form of matter into another 
e,. nono,of these | wo 


"8, What is tho importance of the Law of Conservation of Mass to 
' the soience, of chemistry? 


a, it provides unroliability ; a 
b, it complicates tho ordor - 
ec. it provides monoting. 
*d, it provides consistency 


9, Early chemists felt that 4t would be impossiblo to Jnarn 
much about organic compounds. They folt that some "vital 
force", or mystical power associoted with life was necessary." 
In 1828, Friedrich Wohlor inade area synthetically, This’ . 
shows us that - 


a. chance favors a prepared mind er 
b, there ic nothing new under the sun . 
, @. organic compounds are oasy to make vet 
d, organic catipounds are composed of carbon and oxygen 
¥*q, none of these _ rons 


10. .Which of the following is intorpretation yathor than observation? 


“#a, mercuric oxide is ‘structurally changed when exposed to hoat 
b, morcuric oxide undergocs 4 chemical change when exposed to 
heat 
ec, less mercuric oxide ronains as the heating process is 
continued 
ad. nono of these 


[Valk 


C 1. If a mouso was placed in a container with an oxygen producing 
8 plant in a dark room 
bgt , ~“ 
_ ' a tho plant would dic in about a week 
Cor.1I,31 b. the mouse would die after about a wock 
Cor. 4,38 c. tho plant wouldn't produca oxygen 


d. none of the above would happm 
“Ce. a b and c ara truco 


P 070 


Cor, 1.11 
Cor» X06 


Cor, 1.28 
Cor, X18 


1, A student proposes tho hypothesis that plants aro necessary 


CHAPTRR IV. | 


for the survival of animals, Which of tho following would 
best support his hypothesis? . es 


Be 
Be 
Co 


*d, 


the obsorvation that plants sccm to be present whero 
animals aro found 

placing a small fish and plant in a scaled water container 
and obsorve for two wocks 

placing a small fish in an opcn water container and observe 
for two wecks 

placing a small fish in one sealed containor, and placing 

a plent and « fish in a second sealed water container, and 
observe for two wocks 


2. Under tho microscope a biologist sces that his material has 
@ rogular arrangement of cubical appoaring structures. Tho 
biologist would probably conclude that 


tho material is alivo 

tho matorial has been alivo but is now dead 

tho material has atoms large enough to sco with the 
microscope ; 
tho matorioal has clectrons moving ir rectangular orbits 
nono of the abovo 
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CHAPTER V 


The valence electrons of tho atom aro the olectrons found — 
in the. fe 


a, kornol 

b. nuclos 
*¢,. incomplete outer saell 
d. incomplete inner shell 


Breaking down large molecules into simpler smaller oncs is 
accomplished in tho digestivo process by a chomical roaction 
known as 


a. dchydration synthesis 
*b. hydrolysis 

c, plasmolysis 

dad. synthesis 


An atom is to oxygm as a molecule is to 


&. nitrogm 

b. compound 

c. clanmt 
*d, wator 


Pure water is 


H. an acid becauso it contains a hydrogenion | 

b, a basa because it contains an hydroxyl radical 
*o, a noutral substanco because it has a pH of, 7 

ad, an ionic compound because it completcly iononizes 


Coevalcnt compounds aro formed by 


#2, atoms such as carbon and hydrogem, sharing clectrons to 
complotea thoir outer olectron orbits 
b, atoms such as sodium and chlorine gaining or losing 
cloctrons and forming ions 
c. moleculos with differcnt olectrostatic chargos 
ad. only clancnts which aro motals 


Tonic compounds arc formed by 
#2. ‘tho gain or loss of cloctrons of tho atoms 
b, tho sharing of olectrons of tho atoms 

¢. tho gain or loss of protons by tho atoms 
ad, tho sharing of nowtrons by tho atoms 


Which clanent occurs in tho mon=atomic stato in airt 


Qe oxygen 

b e hy drogen 
¥*c, argon 

dad. nitrogen 
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CHAPTER V':: 
Tho atomic woight of an atom can be found by 


a, adding the olectrons and protons 

b, adding tho electrons ani neutrons 
ec, counting just tho ncutrons 

d, counting tho olectrons and noutrons 
*o, counting tho protons and neutrons 


Tho amallest mit of structuro having ail the proportios 
associated with life is . 


o, mattoar 
Tho role of tho ribosomes is to 


#2, -‘ssist in the bonding of amino acids into protoins 
b, carry tho gmotic mko-up ‘ef tho coll 
o,:"carry on oxydation 
d, manufacture food Zor tho coll 


Tho clement noon is nover found in chanical compounds bocause 


“a, itis’ chanically stable an 
b, itis a gas’ " - 
c, itis an explosive 
d, itis lightor than air 
e, it is too activo 


‘fir is composed mostly of 


a, nitrogen ard hydrogen © 
b. hydrogen and oxygen 
*c, nitzogen and oxygen 

d. holium and oxygm 

OG. oxygen and water 


fn isotopo of carbon diffors from an ordinary carbon atom: 


a, by having 4 difforcnt numbor of protons in its outor orbit 


b, by having a difforent numbor of electrons in its nucleus 
c, by having a ditformt atomic rumber | ; ‘ 
*d, by having a difforent numbor of noutrons 


Tho concept of kinds of mattor ie bost illustrated in the 
conoopt of = 


Cc, noutrons 
d, colls 
o, consorvation of mass Vu? 
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16, Which of the following statenmts 


1?. 


1B. 


19. 


smallest unit of particlo. 


CHAPTER V 
15, Tho biologist and the chamist aro both interested in the 


What is the basic unit of structure 


for each of theso scictists? 


Be 
De 
Co 
*d, 
Oe 


olements and calls 

nuclous and protons ? 
mass anc protoplasm 

colis and atoms 

noutrons and elements 


complotes this 


statennt? If the unit particle of all mattor is the atom thm 


ma, 


be 


Co 
de 


every combination of two or more substances to form a 

mixture should involve definite proportions of the substancos 
when two elaments combine in difforing proportions to 

form two differcnt compounds, then the proportion in one 

caso should be a wholo nugpber miltiplo of tho other ; 
cmorgy transformations aro brought about by thoir interaction 
they mst vary in somo way ts impart individual charactor 
istics to the clemmnts (and compounds) 


Tho grouping of atoms which cqnfors acid proportios to both 
fatty acids and amino acids is 


Be 
De 
Ceo 
*d, 


Ce 


H-~-C ~Ch 
cmn<H 
H-G-H 
20 
=e CF 
b 9-0 
ay youre 


A compound 


fn clement has an atomic woight of 147. 


4s made up of only ono elommt 

4s mace up of olemcmts which combined chemieally 

4s composed of atoms which aro ail aliko 

4s made up of olemcits which aro not corbined chemically 
is tho same thing as a mixturo ; 


If it has an atomic 


nunbor of 39, 1t would havo _ noutrons. 


Vu'3 


CHAPTER V- . 
> The: best solvent known. Aa. a 


ana acid (ws 
hydrochloric aci 

ammonium hydroxide ae 
wator (8,0) aes 


21. Amino acids are composod of 


Qe hydroxide and amino groups 
. **b, -carboxyl:.and amino groups: 
- @, -- glycerol and fatty. acids . 
de ei and amino ‘Groups 


Cheniead roastiion:: ay 


Fo ett 7 _ invélves a a of ae epee ety 
how? bi ‘involves. a tranafer of cloctrons.. i Apres 
~ + "Qe: involves. a: transfor .of protons...» AM m4 

pes Anvolves._a@ trensfor.of. atoms: - 
“to. involves a transfor of. cnorgy. ‘lovel, - 


5 BBs. “Tn: a, chomioal Jaboratory..a. substance is: tested pa found to 
contain nitrogen. It is also. tested and found to bo separable 
into smaller molecules by the chemical. addition of water, : 

po What might this chemical be? 
Cor, 1-.01 
, COP Ks 23 & amino acid 
q *b. protoin 
Ce fat 
de sugar 
@ starch 


te 
ee 


. ata 
ae 


24. Which of the following is of tho en :4mportanco in tho 
formation and structure of protoin aaa i 


a, fatty acids 
b. glucose 
/ Ce: glycorod: . . ae nee * 
“eas ae acids. a awd ae 7 eae 
256 Te an atom hes ‘edght ‘protons: — the: nucleus, how my clot 
= it have? 


De 
. Cor. I.24 - De 
; Cor. X14 Ce 
¥*d, 


Oc 


ee 


ee nee ae 


Cort ® 27 
Cor. X.26 


7 
Cor. T. 54 


| Core Xs ls 


Cor.2e23 
Core Xel5 


A. 
- 
P Mis 


Core L019 
Cor, X508 


26. 


27. 


28. 


Be 


CHAPTER V 


Which of the aaa characteristics do all compounds have 
in common? ; 


a. molecular cands — a oo ge 
“bh, constant proportions = 
Cc, covalent bonds re - 
de relative stability 


Which is a more asta PH? © 
*a, | 
be 5 
ec, 8 
da Nto 


*c, : _ tg REI ie 
d. 4 mixture Et. < #8 "ag. 7! @ 
@ an ion coe . 2% 4 “ me . s 


Which of the feiiedne is a molecule with covalent ben 
but is not a compound? | | ' 


we 


*ee Ho a . es “=e 4%, 
d. NaCl — eet oe oF 


Which of the following is not a structural formila for an 
exsino ER. - - ee 


Be Hes ae meee 


bo HH H 
tot d : 
H~C =O ~-C ~~CQOH 
| OB ME, 
Sa | 
Ce = : 
“S¢ ~b—coce 
CH, NH, 
*d, q . : 
BE -coo 
# 


V=5 


vk ee et Se peer) ee 
“ae 


CHAPTER V 
i .  . 31, --A-pH change from 3 to 1 inereases the hydrogen ion concentration 


iP 42k *a, a one hundred fold change 7 oe, 
b, a ten fold change _ he gt A 
Cor, 1.27 c. a twenty told change. -- : 
Cori Xe27 d, a thousand fold change bys | 
: 32, Of the following, the atom can be seen by means of 
P 43 a, an electron microscope 
7 b. a compound microscope 
Core I. Cc. a goigor counter — 
Cor i. 2h *d, no instrumcnt now available . owt 
©. a spectroscope oo 
A 33. Four of the following ara complex carbohydrates, Which one 
8 is a simple carbchydrate? 
P 05? e 
: a. starch 
Cor, I.41 *b, glucoso ? 
Cor. X_/4 Cc, cellulose | 
; d, glycogen 


oO. granulated sugar 
“3h, Fats are built around many -components that later are broken 


-_ 
8 - dom into simpler parts which are called . 
‘ © ‘ j ae 
ee a. fatty acids and carboxyl — 
| Cor.I.21 be glycorol and carboxyl ee 
Cor. X23 fe, fatty acids and glycerol 


d. fatty acid and hydroxyl 
Ge glycerol. and hydroxyl 


. 35, Tho most abundant carbon containing compounds are | thee 
P .21 Qe carbohydrates | oe | 
| _ b. amino acids 
| Cor, I-.06 *c, protoins 
CoryX312 d. fats 
©, storoids oe 
| A. 36. Carbohydrates can bo synthosizod from simple sugars, protoins 
6: from amino acids, and fats from fatty acids and glycorol. 
| 2 226 Thedy throo reactions arc similar in that 
CoreI. 55 a. all threo occur only in animals 
Cor. X.a4 b, a moleculo of wator is uscd in cach synthosis 


ce, all throo uso carbon, hydrogen, oxygen, and nitrogen 
a, ADP is used in all throo reactions 
o. a molecule of water is removed in cach synthosis 


Vo6 


(<) 


Cor.I. 5h 


32 


Cor.1.55 oa 


Cor, is34 


P 57 
Cor, I.30 


Cor, Xi 


B 
6 ' 
P 270 


Cor, 1,42 
Cor, 21 


B 
>: 
b 43. 

Cor.I.02 
Cor, X,08 


1. 


CHAPTER V 


How many wator molecules woaid - roquirad to split one mole- 
23 — of a i sea fat’ into zetty = ~~ elycerol? 


i 


Ze 


3 


be 


Gon 


eae Fi 


A naturally-occuring imorganic substance having’a definite 
chemical. composition and, as a rule, a Get iite form and 
structuro is properly called — 


an organic compoimed 


coal: 
a mixture. 
'&@ physical Property ” 


&@ mineral 


If an atom gains an‘electron it betomes an ion which is 


negatively charged 


» ‘positively charged. 


not charged - oh = 


none of these . 


If you had a vary sour caatane solution and you'thad to use - 
‘, it, how would: you remove the sour. ere 


uf 


add acid . 
add base | a rn: 
add sugar = ae me. 


‘add salt 


add water ie c 


A pool of water has a rH of 5.8. a oe you do to make 
the water Daa 


Be 
*h ° 
Co 
de 


% 


‘add acid 


add base 
add salt 
add distilled water 


When a lighted candle is introduced into a container that 


contains a mixture of oxygen and heliun, the ‘following reaction 
takes place 


Be 
be 


Ca 
*d, 


an explosion . 
helium will unite with oxygen 
water is formed by tho mixture 
carbon dioxide is produced 


B 

6 

Poh 
‘Cor. 1.34 
Cor. X15 


B 
6 
P AY 


Cor. I.20 
Cor. X01 


P .27 


Cor. I.i1 
Cor. I~. 06 


2 - How-has the. discovery of. the ~inert- goses sarees ee 


CHAPTER V 


and Argon with 2, 10, and 18 dlectrons respective helped 
chemists undestand the chemical reactivity of elements? — 
a. by noting that these elements are normally non-reactive 
b. by noting that elements with 1, 6, and 17 electrons are 
very reactive 
c, . by noting that elemants like oxygen, bydrogen and nitrogen 
 ‘peaet together to form diatomic molecules 
*d, all of tho above fe a? ; = 
© nono of thesa 


4 


8 ih the synthesis of large molcoules from emino acids seloct. a 


one factor of greatest significance with respect to tho 
bonding of the smallor molecules into lorgor molocules. 
Tho linkage of one amino acid to another amino acid involvos 


« s 


-M emily tho amino groups ef both amino acids. forming tho 
Linkage 
b. hydrolysis sins ge + ; 
—@. only tho carbon atons in tho two amino acids. being jointéd 
4a, tho carboxyl group of one amino acid and tho amino group: ° 
of another amino acid = se yt ‘ 
9, If wo recognize that. oxygen is. 4 good oxidizing.agont, what | 
4s thore in its atomic structure that: would lead you to this 
conclusion? 
a numbor of electrons 
*b, arrangement of clectrons 
ce, its physical stato 
d, rolative abundance 
©. it combines with wator ; 
10, Consider tho following changes: (a) tho grinding of wheat 
to flour (b) tho drying of clothos (c) the drying of paint 
(d) tho making of burned toast (c) tho melting of ico, How 
many of those ara strictly physical changos? ~~ “ 


Qe 
be 
. Ge 
*d, 
Oo 


iu FWD 


? 
ae 


Cy 


CHAPTER V 


ll. Adding acid to a solution with a pH of 8.5 lowored the roading 
to 55 By adding an oqual amount of a baso tho roading was 


8 


P 39 ; brought up to 7.0. From this we can concludo that 
Cor. 1,16 - & the baso was strongor than tho acid 
Cor.X.20 “hb, tho acid was stronger than tho base 


Ce adding an oqual amount of acid and baso will result in 

a neutral roactidn..(solution) 
d. wo can roach no corclusion on tho basis of ovidenco given 
Oo. dilution causes no approciablo chango in pH 


B 12. Synthosis of proteins, carbohydrates, and fats involves 

8 removal of wator whoreas in hydrolysis wator is added, Which 
b 43 of the following is an oxamplo of hydrolysis? 

Cor. 1.31 &- glucose plus glucose yiclds maltose plus wator 

Cor.X.27 . be fatty acid plus glycerol yiclds fat plus water 


c, glycine plus alanino yiolds glycyl alanino plus water 
*d, maltoso plus water yiclds glucoso plus glucoso 
Ge nono of thosa 


B 13. Wator is tho most abundant compound in cells and is rolativoly 


v, stable, It is the bost sclvmt known. This proporty is 
P 24 important because 
Cor.1.26 *a, chemical substances became separate moloeulos or ions 
Cor. X.1] which cntcr chanical reactions more roadily 
be ao donizes readily forming many hydrogom and oxygm 
ons 


Ce. wator moloculos provent diffusion 


d. wator molecules incroase their motion as temporaturos 
riso 


Oe nena of those 


14+. ‘In a roaction that produces salt, sodium givos up onc cloctron 


B 
8 to the chlorine atom, Both atoms ara transformed into ions, 
EF 36 and aro attracted to cach othor. Wa know that icnization 
can ocour by 
Cor. 1.26 
Cor. X10 &_ balancing the oquation 
b. doing tho cxporiment to produce salt 
Ce dissolving salt in wator, then ovaporata 
d, dissolving salt in wator, than filtoring out tho tons 
*o. making a salt solution and chocking to soo if it will 
conduct an cloctrical current 
: 15. Which of the following is not truco of carbohydratos? 
P 34 & found in living things 
be CyQHo00;4 1s a carbohydrate 
} Cor. I=,04 *c, addition of wator usually causos carbohydrate moloculos 
Cox. X,04 to combine inte largor molocules 


d, fructoso and galactose can combine to form a largor 
moloculo by losing wator 
Vu9 


CHAPTER V si ', 


16... Which of the following. best shows ..the significance of how 
“the numbers of electrons an atom contains determine its 


278 a ‘chanical behavior? 


r-1I.32 a. unstable atoms tend to join stable compounds 
r.X,09 b. atoms that. are already stable have greater potential 
“ _ 4n joining other atoms o | 
©. reactions which can oscur without violent results 
*d@, unstable atoms tend to join other atoms to promote stability 


B 17. What is the relationship between RNA and amino acids? 


P3200 Ce a. RNA aids in breaking down protein 
, ' *b, RNA directs protein synthesis 
Cor. I.39 c, both are a result of protein digestion 
Cor. 2,24 . @. none of these . Sa 
B 18. An. element has an’ atomle number of 90, and an, atone woight |” 
: ee "" of-'233.. How many neutrons does its mucleus contian? 
Cor. £./0. .. *b. 143 ae 
Cor.X.07 Cc, 233 2 
d. 323 
Certain food such as strawberries, limes and plums have 4... 
P .78 these foods are . . «. 
Cor.1.30 a, alkaline. ...:::-) «©: : . ; 
Cor.X.33 ..... be neutral =. ve % 2 ‘ 
c, basic ; 
*d. acid 
6, sweet 


B 19. | 
2 pH that 4s in the-vicinity of 3 to 5, This tells us thet. 


Ve10 


C 
2 
P 42 


Cor.I,26 
Cor.X,14 


C 

7 

P15 
Cor. e007 
Cor. X=,06 


C 
6 
P 18 


Cor. I .Q8 
Cor.X,23 


CHAPTER V 


1, A certain isotope of an elemont has an atomic number of 25 
and an atomic mass (weight) of 52. Another isotopo of the 
some element has a mass of 54. Which of the following i 
correct? 


4a, 25 protons, 25 electrons and 29 neutrons 
b. 26 protons, 26 electrons and 27 noutrons 
c. 54 protons, 25 olectrons, and 0 neutrons 
ad. 26 protons, 25 clectrons and 28 neutrons 


2. Study tho simplified reaction and check the corroct statancnt 
NaOH + HCl = NaCl + HOH 


a, NaOh is an acid 

be Cl is a positivo ion 

ce, tho reaction requires enzymo action 
*d, NaCl has a pH of 7 


3. A Biologist treats a solution taken from a plant leaf cell 
with dodine solution and gets a nogative test result. He 
tries Benedicts solution and, gots: a positive test.rouslt. 4 
solution taken from the plant root shows a nogative rosult 
for both tests, What is the bost explanation of tho rosults 
obtainod? 


xa, sugar is produced in the loaves 

b. starch is prociced in tho leaves 

ec, sugar is not uscd in tho roots 

d. starch is not usod in tho roots 

o. the roots uso noither sugar or starch 


- CHAPTER V 
Tho graph below refors to tho following two questions . 
\ 


, 


en en eee 
* t 
z 
: 26 
K 
. 


« 20 ’ 
a, . ie “ 
30 | 
10 
S030 50 70 90 to 130. () 
TEHYP,. °c ° 
C Wy, Tho substance whose solubility changes least for the 


temperature range shown is 


=P 
| a. A 
— Cor.I.31 be B 
Cor. X40 *o, C 
d D 
a & 
C Se Tho substance which is most soluble in water at 0° (dogroes) 
9 Contigrado is . 
) Pe 048 
*ae A 
Cor. 1.06 b. B 
| = Cor. X.49 eo C 
d. D 
a 


D 
6 
P 425 


Cor. 1,18 
Cor. X23 


D 
6 
P 19 


Cor. 1.26 
Cor. X, 14 


P .70 


Cor.1I,19 
Cor. X,04 


D 
7 
P 43 


GorelLedl 
Cor.X,23 


CHAPTER V 


Le To form the compouhd €Hp = CH, thd C (carbon) aton would 
noad to havo . : : 


a, a complete outer sholl 

b, an intomploté inner sholl - Sf ee es 
*o, an incomplete outer shell of two electrons’ 
d, an incomplete outer shell of six electrons 
a. none of those _ 


2. Enorgy for the organisms vital functions comes from 


a, chemical roaction in which mattor is changed into eticrgy . 
%b, tho rearrangement of chanical compounds into new chemical 
compounds which contain loss, onorgy ot 
ce, combining atmospheric oxygm dirgetly with such energy 
c as starch | 
d, changing chanical enorgy into mochanical enorgy 


3. ‘Tho atomic woight of chlorino is 36, its atomic number is 17. 
Which of tho following is truc? ~ 


a, chlorino has 17 clectrons and 36 neutrons - 
b. tho 17 protons and 19 cloctrons aro contained in tho 
muclous of tho atom | , — 
ec, tho 19 clectrons rotate in three orbits around tho nucleus 
of tho atom 
* d, tho chloride ion has a mit charge of nogativo electricity 


4, What is tho relationship betwocn tho atome neutrons and 
protons, and the biological coll? 


a. tho protons, newtrons and cloctrons aro eallod the atomic 
nuclLous 

b, tho eloctrons and protons are callod tho atomic nuclous 

ec, tho novutrons and olectrons aro known as tho atamic nuclous 

d, tho biological mclous is similar to tho noutrons only 

co, tho protons and noutrons aro countorparts of the biological 
nuclous 


5, What is tho relationship botwoon proteins and amino acids? 


a. amino acids aro built of various combinations of somo 
20 sub=uni.ts callod proteins 
*b, protains aro built of various combinations of some 20 
sub-units called amino acids 
c, both aro small, simplo moloculos 
d, both aro 4norgani.c compounds 
a. thoro is no relationship 


Ved3 


(<) 


JA FuitToxt Provided by ERIC 


P .53 


Cor. 147 
Cor.X,28 


SL 


Cor. 1.31 
Cor. 411 
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6. Tho loast important charactoristics of distillod wator in * gee 


rolation to scicnce i: 
re NS 


a. is the motion of the wator noloculos 
b. its groat solvency powor 
o, tho substances dissolved in it aro asaatiy: reducod to 
moleoulos and ions 
*d. itis EagHOnoes 


7e Wham tho bei ‘vings to dismiss us for our et pert class, - 
‘thoro has bocn a . oo 


ay - flow of atons ovor tho wiros 

*b, flow of cloctrons ovor tho wiros 
ec, flow of noutrons over, tho wiros 
d, flow o% protons ovor tho wires 
o. low of olancents ovor tho wires 


8, Whon .tho chemical substancos hydrogen | anal oxygon unito 
| (2H, + o- Hp0 + cnorey) this leads to” 


‘as groator stability for tho atoms involvod 
b, ‘loss stability for tho atoms involved 
c, to wator a moro unstablo substanco _ 

d. ‘two now compounds formod — 

. O none of those. 


Vell 


P .73 


Cor.1 25 
Cor.X .17 


A 
6 


P .35 


Cor.I 40 
Cor.X ,32 


A 
8 


P ue 


Cor. 4,30 
Cor. 4,11 


1. 


260 


: Be 


4 


5e 


6. 


CHAPTER Vi 


Tho term “difforentially pexneable” is used to doseriba 
which of tha following parts of constituents of a typical 
living cell? 


ai, nucleus 
b. cytoplasm 
Cc. controsomea 
*d, plasma manbrane 
Oo. chromatin 


The cnorgy for coll activities is mada available by the 
splitting of which of tho following moLecules? 


Energy for the coll is provided in tho 


&e golegi 

be muclous 
*¢, mitochondria 

d. nucleolus 

O endoplasmic rocticulun 
CEHAB0g + 602 + 38 ADP—-) 6C0p + 6HA0 = 38 ATP 
Tho abova equation shows 


4a, tho source of energy in tho call 

b, tho formation of do-oxyribonulale acid 
c, photosynthesis 

d, tho activity in tho golgi 


Of tho following charactoristics, which ono is common to 
all living colls? 


a, cellulose coll wall 

b, nuclear matorial scattored throughout the ccll 
%c, coll membrano 

d, chloroplasts 

0, moro than ono of tho abovo 


Proteins entce cclls in the form of 


a, protein 

*b, omino acids 
C. glucose 
d, maltoso 
o. Lats 


Vi~l 


6. 

P, 066 
cao 
‘Cor, X= e 01 


A 
P .26 — 


; Cor. Ie 7 
Cor. Xe27 


A 


025 


Cor.I.16 
j Cor. X. ~ell 


| A 
1 6 
|B 60 


| Corsle23 
Cor, X.36 


A 
: 
P 8 


Gos 
| Cor,X.05 


10. 


‘7. & coll membrane that allows” “some” "but not all molecules, to 
*' pass through ‘is r a ee 


8. Which of tho following pairs aro moro elosoly rolatod? | 


9. In animal colls which of tha following is correct? 


O5co 


Each ccll of a living organism contains horw nay? enzgymos ? 


An enzymo is 


a’ complex protein oe 
Tho tiny granules inside the cndoplasmic. roticulum ara 
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permeabla 
transparent 
semipermeablo 
impormeable 
translucent 


"RNA and. tha sméloolus 

RNA and the nuclous 

RNA and the cytoplasm 
RNA and the call manbrane 
RNA and chlorophyll 


oxygen and carbon dioxide pass into colls .simultancously 
carbon dioxide and oxygon pass out of cells simultanccusly 
oxygen and carbon diouide pass in and out of cclis sinule 
tanocously 

oxygen passes into tho calls whilo cero Moxido passes — 
cut of tho cclls 

oxygen and carbon dioxide do not pass in or ‘out of cols 


Py 

ovor 100 
under 1,000 
over 2,000 


a catalyst . 

a digostiva juice 
a hormona 

an acid 


mitochondria 
lysosomos 
ecntrosomos 
ribosomos 


VI~2 
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7 oo, 136 . is stored jn the 

P 41 “a, mitochondria: 
eee b, ribosomes 

Conl 48 GC, golgi bodies i 

Cor. X,33 a, cndoplasmic reticulin 

A 14, Which of the following is ‘not a correct relationship botwocn 
6 | Co 2 4 reactions in cells and tho en encrgy a coll ‘usos? ; 

P .2 i 
° x ea ; ta, tho: coll usos mostly hoat energy . i, 
Cor.I. 25 b, . tho oxidation. of glucoso is. the esinsinls enorgy source 
Cor.X.28 ec, tho coll usos mostly chamical-bond energy 
d. most of the mergy is stored iat a a called sachosins 
triphosphate 
A 15. During oxerciso 
P .27 a. ATP breaks down into ADP 
eee : b, ADP rosynthesizes ATP’ 
Cor. 1.24 c, cnorgy is realeasod 
Cor.X.15 *d, all of tho above occur 
0, two of the abovo occur 7 

A 16, If food is scarce, an organism will a 

P .05 a, synthesize protoin . 

or - %*b, hydrolizo protein 

Cor,Iel14 ec. oxidize fot diroctly 

Cor. X~.04 de oxidize enzymos | | 

é 17. Morgy for the coll is provided in tho 

P 48 Qe golgi 

ae be nucleus 

Cor.L.4? *c, mitochondria 

Cor. X43 | ‘da, nucleolus 

7 18, Which of tho following forms the ) boundary of an animal coll? 
P ,89 a. nuclous 

ae be contriolo 

Cor.I.41 C, mitochondria 

Cor.X.33 *d. plasma moambrane 

; 19, Which of the following is not truce of - enaymest 

P 56 a, thoy aro organic ssioste 

S eae be thoy aro protoins 

Cor.1.14 c, they combino with a substrate 

Cor, X,26 *d, thoy aro nonspecific 

QO ©, they speed up chanical reactions 
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CHAPTER. VI. 
f 20, In collular oxidation of glucose a singlo eioaiis of glucose _ 
6 ss provides cnough chamical cnergy for tho a of a q 3 
mP . ee ~ 
“4. fe 2molaculos of ATP : 2 
Cor 1.43 be 30 molocules of C09 — . at 3 
Cor. X38 *e, 38 molecules of ATP.° =... : 4 ee 
d. 2 moLocules of ADP . oe me 
A : 21. head: teat a -eytological Se acen had aan peafoctod ghceex | ae 
6 ____... by tho initochondrie could bo ranoved from a coll without =." 
P 06H . '’ disrupting tho structure of the remaining cell constitucnts.: 
-. = Which of tho following biochamical and physiological factors 
‘cor.1.51 would bo pone directly cffoctod ‘by* ‘removal. a tho mitochondria? 
Cor. X.36: 7 te 
' Be wator pontlatien of tho ell 
be INA synthosis in tho coll 
ce. roproductivo ability of the call 
*d. cnorgy motabolen - tho aa 
A 22, Tho coll structuro nost rolated to cenotié continuity is tho i 
3 aah 
P 57 a. cndoplasmic roticulum ; - © 8 aa 
_ Gg be «ytoplasn a an ‘ 
 Cor.1.16 *c, nuclous ate Gf . 
j Cor, X.06 d. golgi bodios ee ae ee 2 . . a 
JA 23. Tho function of cnaymos in: tho coll is to . "ae a ne C) 
! P 48 *o. inetcasc. tho rato of homies roaction within tho coll 
‘ b, producc cnorgyercleasing substancos* =. 2; 
con.T-31 Cc. producc protoins 
| Cor, X,22 ad. produco-: glucose , 
A 24, Tho functions of the ccll manbrano is to eG ee 
P73 | Be produco RNA : 
: *b, oxort cifforctial control < over what, enters and loavos. 
Cor.1.30 the coll 
Cor.Xe29 ss. 3: Ge hold coll bated ae “7 
| de sapoiimca hs * ’, the ribosomos 
rN 25, when pcateins aro used for enorgy thoy 2 aro . " 
P 26 *2, convortod to pyruric acid . a -. | : 2 . . 
nee b. hydrolized 
Cor. 1.33 .@, -convortod to fatty acids. 
Cor.X1L de aca! ag — 


A 

7 

P 23 f 
Cor.T.30 
Cor .X.27 


63 


Cor.I,01, 


Cor. X03 


A 
7 
P 7 
ea 
Cor, X,03 
A 

P 478 


Cor.I. ‘39 
Cor.eXe23 


A 


6 

P 256 
Cor,I.50 
Cor X42 
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26, Which of tho following statements could apply to tho spocial 


2Be 


2D. 


- 306 


Ce 
*d, 


oe Saz Hoga e |. aden G a 
7 — " 3 "oe 


class of proteins, the onzymos? 


a, most onzymes in a “eoll can control moro than one chanical 
roaction 

b. cnzymoes givo ‘diroction to ms chamical actavitios of: 
living colls ‘ 

in a coll, onzymos may or may not bo protein in nature 
enzymos emablo chanical roactions in a coll to occur 
gontly through a sorios of roactions but with a tranondous 
roleaso of energy 


“Which of tho following: cacaas formas roprosents glucoso? 


be CoiFyiOoy 3 oe a 
“— 8G 20¢ 


Tho ‘structure in tho coll that into tho ; rictabet ian of tho 
coll is 


a, ondoplasmic roticulum | ca 
b,. mitochondria . 
¢, golgi bodics 

*d, muclous 


t 


% 


Which of. tho following is a protein and eines dircetion to 
tho chanical activitios of living cclls? 7 


¥a, onzymo a . 
b. catalyst ' ot 
c, carbon dioxide oe | : 
d. wator fee - 
0. golgi bodios ‘i 


.Whon cnorgy is roquired for any coll procoss it is obtainod 
from 


ATP 
ADP 


Co RNA 
d. spindlos 
O- carbon dioxide | 


P45. 


Cor.1227 va 


Cor. X39 


A 
6 
P 12, 


Cor.t ° 17 
Cor, X.14 


r 270 ; 
Cor.I.28 
Cor. X21 


LP 68 
Cor.I.22 
Cor. X11 


Ble 


"CHAPTER vi 


When you. ‘cat a bowl, of Soentlacos the cnorgy that you get ~ 
from it has ey: come from | 
ha, the sun.” . eos 


| ; “ay, absorptioti. of ‘molecules from the exterior ‘and/ or excretion. 


336 


“Bb. tho nitrogen an the, soil ~~ es 
.¢. the, fertilizer = =~ : os ‘ 
“As. the water ; a ee : 


| 4, He. pone of ‘these. , . &: , 7 


; 32, 


The’ ‘eel ieee aes. a. eee Love dn all cell fimctions 
and directly or indirectly every ¢ell function necessitates 


‘of molecules from the interior . | 
b, absorption of molecules from tho exterior 
ec, oxeretion of molecules from the intorior 
d, a nonesclective movement of ‘molecules ‘Across tho membrane 
Oo. none of these 


In general, vory large molecules such as ‘those: of proteins 
and fats cannot pass in or out of a coll and substances 
such as wator = oxygen pass cashlys this is beyewe the 


_ eal membrana’ ‘ 


350 


#a, is an active, highly selective nenibranc 
be only absorbs molecules 

Ce allows only the dissolved . to pass. 

d. is vory thin 

Ge nona of these Paes 8 


To. which group, of" eos materials ‘would you classify 
cnzymos? . 


*o, protoins a -— 
b, carbohydrates _ 7 a 
c, fatty acids : oe" 8 
d, starch 
GQ. creatine a 


The discussion of endoplasmic ‘reticulum in chapter six 
‘points out that - 


a. structure always dircctly implics: function - 

b, tho function of endoplasmic roticulum is now undorstood 
*e, structure alone does not nocessarily ope function - 
d, it is concorned with coll division : 


A 

8 

P 455 
Cor.I. 2 
Cor.X.27 
A 

7 

P 65, 
Cor.1623 
Cor. X.18 


A 
h 


P43 
Gor.1.35 
Cor, X12 


A 
8 


k 256 
CoreTe25 
Cor. X36 


CoreIe 23 
Cor. X. 25 


36. 


376 


Be 


290 


| "hos 


41, 


Enzymos do pot ; 


cause molacules to be brokon apart 
spood up roactions 

causa molocules to be combined 
become a part of new products formed 


Be 
be 


Co 
*d. 


Enzymes aro 


Be 
be 


geeral in action 
liko fats in composition | ; 
%c, faster acting whore moro substrate is prescnt 


CHAPTER VI 


d, not affected by changes in temporaturo 


Most enzymes ceaso to function 


#o, at tamporaturos above 60°C ; 
outside of a living coll 

if thoro is more substrato than cnzymo 

if thoro is moro enzymo than substrate , 


be 
Ce 
Ce 


A perfume bottlo left open in a comer of a room may lator 


bo dotcotod in anothor corner. 


this is 


porfume is hoavier than air and will flow across the roon 
warm air rises, 86 convection currents aro sot up 
Brownian movanent transports molecules from a region 

of lessor to a region of groator concentration 

the roverse of (c) 


¥*d, 


The best explanation: for 


A scientist has a hypothesis that a particular onzymo performs 


mest efficiently in an acid environment. 
controlled oxp 
pH of 2.2. 


from tho 


*a, 
be 
Co 
de 


‘stomach 


He found through 
criments that it worked most efficiently at a 


Tho enzyme most likely could havo boen isolated 


emall intestine 


mouth 
osophagus 


If cell structures are soparatod by a centrifuge, which of 
tho following would most likely be found in the top layer 
formed in the tube? 


Be 
be 


Ce 
*J, 


mitochondria 
unbroken colls 


nucloi 
ribosomes 


7" QHAPTER WI 


A 42, Tho ability of a coll to control ‘tho emotnt of wator it ¢ = 
7 bs contains is an oxamplo of : C3 
it. . n -: So! 


+ eet Qe vitalism 
Cor.I.30 be oxidation — 
Cor. X.18 Cc. abLogenesis omy 


£ 


*d, homcostasis 


A 43, Differaitially ee is: a tom used to describe han 


2 


P 57 : a, tho nucleus. =) | a ae 


woe teas " "be the cytoplasm . ; z cate 
Cor.1.52 c. : tho centrosome * ~ ’ - 
Cor.%.53 | *d. plasma membrane 

o. tho chromatin” 


A 44, Tho synthosis of proteins, carbohydrates and fats from 
6 3 ., SueLlor organic unite Anvolvos 
a, Oem Be additdon se aites . 0 
Cor.I.22 . ., #be removal of wator . 
Cor. X.18 - e@, ‘addition of oxygen only F 
d. “removal of :oxygon.only.. . tT 
_ O- nono of those , ° 


A" ; 45, °Enzymos have thio following affoot a chanical roactions 
oe wi within cells . 


P58 
¥a,‘ thoy” snoroasd the = of. chomical reactions 
co ..32 . oe be. thoy decroasa tho. rate of chemical roactions 
Cor. X.24 c, thoy do not chango tho rato of igi roactions 
_ a.” mona of ‘these 
6 " .  W6. Ona of the’ following is not true of DNA 
P .32 ae it controls activitios in both ‘the nucleus and cytoplasm 
a | of calls 
CoreT=,02 _ *b. it controls only corteain activitios:limited to the nuclous 
Car.dm 008 - —s ¢. it controls tho. synthosis of specific types of RNA 
| ad. itis the‘vital matordal. that is: important in anges Cente 
é 47, Enzymes = 
Pee as & ‘incroase tho rates of chemical’ ronotions in calls.. 
b. without tham, no coll could: ‘live ‘° ‘ 
Cor, T. ie Ce aro protcins ‘ 
Cor. X.05 de work in vivo 


*o, all of tho above 
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A 48, Ono roasort that diffusion processes will not work for ee 


, crossing tho cell membrano is duo to al 
: 2 

' ols &e . shape © | ; , F - P 
const,  *~be chemical patire : = oe * . 
Cor, X«417 Hog hy Cc. sizo. ale . ei ; . - * 


Cor. 1.47 
Cor.X.43 
A 


8 
P ide 


PS 


Cor, 1. 21 
Cor, X.05 


A 
8 


i 659 


Cor. I.05 
Cor, X,10 


Uh 


Cor, T.04 a 


Cor.X.12 


Wy, 


De 


See 


1 6 


30 


*d, all of those 
Qc — of thoso 


Fnzymes aro mace of 
*a, amino acids _ = = ae a. | 
De glucose | “gan . Eo or 
c. fatty acids i - re 
d. glycorol = : 

Which of tho following molecules can bo utilized for enorgy? 


& amino acids -_ 

b, ‘glucdso - ’ 

c. fatty acids - _ 
*qd, . all of thosa : ; os 

O nono of those : os 


Tho role of tho riboscacs is to 


Be mamfacturo food for the coll 

b, carry on oxidation 

¢. carry tho gootic mako-up of tho eoll 
*d. assist in tho synthesis of amino acids into protoins 
4. sclontist who studios the chemistry of living systans is 
concorned with — 


& psychology “ . 4 
*b, physiology 


' Ce. herpetology’ 


d. anatomy 
Oc morphology’ . ® . 


Dehydratidn and hydrolysis can be casrorentiated in vies 
‘one of tho following ways? , 


a. tho formor is tho addition of ate to a eos and 
tho lattor is tho ramoval ” 
b. tho former removes a groator amount of ' oxyezon from tho 
compound than does the latter 
*c, tho. compound being hydrolyzod incroases in hydrogen 


ad. both havo to do with tho ramoval of water from a substance, 
and their differance concerns only tho.affoct they ‘havo'’ 
on tho substance that thoy aro added to 


CHATTER VI 


B 1, What is the significanco of tho fact that polypoptides aro 
6 ” found both inside and outside. the cell? 
EF 8 : ’ ae . 
"ge "+ % + @ proteins are soluble. . .. wes 
Cor. I=.28 be tho coll manbrano is .poriddblo to polypeptides 
Cor, X-.00 6. polypeptide synthosis occurs inside and outside of colls © 
#d, thero aro canals from tho intorjor of the coll to tho 
outside Co, “as 3 
B 2. A frosh wator plant is put into a saturated salt solution. 
or Tho cells of the plant would a we 8 
a a a, tako in moro fluid 
Cor. 219 *b, loose fluid 
Cor, X.31 c. show no offect ae 
d, tako in salt 
B. 3. & ocll manbrano and a sami-pormosblo parchment tubo have in 
-e common tho ability to 2 
£ e Oe De Ge * ot a ., ‘ 
a ne &— allow moleculos of a gas to pass. through 
Cor. 1,16 be bo soloctive . 
Cor, £0.03 Cc. allow molecules of a solid to pass through 
d. oycato levels of concentration . bas 
0, all of thoso | | a 
B lk, ‘Your text implics that nearly ell cclls have melei, Yet, _ 
9 as you look at proparcd,slidos:in tho laboratory, many of - C) 
P Wt tho colle you soo havo no nuclei. Tho reason for this is _ 
Cor.I.17 : a. somo of tho cells actually havo nto, meleus 
Cor.X.18 b,. the soction of the coll. in the slido was not tho soction | 
.'v  .*; + With-the nsuclous a 2 _ * 
c, it was not stained with tho propor stain to bring out © 
“the nucLous » 3 
*d, all of tho above 4 ~ | 
B "5, What would hoppon 4f only grocn light should roach tho-carth? 
P57 a. tho numbor of animals in the world would incroaso 
- . b, tho amount of oxygen in tho atmoesplicre would increase’ + 
Cor.I.98 %q, tho amount of cnergy food supply would docreaso 
Cor.X.35 ad, tho amount of Carbon Moxido in the atomsphero would 
‘ Soo) G@eoroase 
B 6, What would be tho primary cffost of ‘ramoving all of the . 
a" s mitochondria from a coll? 7 2 > . 3 
P ; ta 
| oat, oe. * Mia, energy metabolism of the cell would bo sahrply roduced - 
Cor. 1.23 be roguiation of diffusion in tho cell would be lost va 
Cor, X11 - 6. reproductive ability of tho coll would bo lost 


, Oa ae d, RNA'an the cll, would bo destroyod © 


Sees a) 


4 i, 


. 
ae i # tat 
e . te ° ,? 
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PMB 
Cor.1,22 
Cor. X.28 


B 
6 
P 03” 


aaeee 


Cor, X=,07 


Cor.1.26 


Cor, X04 


P25 


Cor. T2.02 


Cor, X~.16 


B 
6 
P OH 


Cor.I,13 
Cor. X#.08 


7° 


9e 


CHiPTER VI 


Digestion of starch takos placo in the mouth and in the small 
intostina but not in the stomach. Tho mouth has a pH of 7, 
tho stomach has a pH of 2, tho small intostino has a pH of 8. 
From this data you could conoludo that oi 


“a. digestion of starch takes piece primarily in a basic’ 
solution. . 
be digestion of starch takos Blase primarily in a acid 
solution ._. 
Ce. digestivo mzymes for starch aro absent in tho stomach 
d,. .tho starch subabrato? és: ‘Bbsmatiin: ‘pho:stameabh 


Which, of tho following ‘roprosents tho smallost group of 


. substances that inoludos both the material from which tho 


plant coll wall is mado and simple sugar? 


& organic nigeaaiial a * 

b. calblulosoe ar 

c, starch «=: 
“wd, double sugar ff thes : 0 “ 
©. carbohydrate —— ee 


A group of like colls woro ‘contrifuged ‘to fo enn them 
into thoair componcnt parts. An analysis of ona of tho bottom 


_ layors rovealed a high concentration of INA. Tho structuro 


10. 


which would most Likoly mako up tho ‘bull of. this matorial 
wouid be 


“a, chromatin | vile 
be golgi bodies | 
GC. endoplasmic votLoutum . 2 
d, ribosomes | 7 : : : 

The probable causo of an organ in tho body pf an animal to 


coasa producing @ specific enzync is 


& chango in tho numbor of ciecuosoucs” 
*b, change in tho DNA-moleculo ns 
ce. lack of glucose 

d. lack of spocific foods - 


If a cortain structure usually observed in a: ool cannot be 
socom with a high powor microscope 


*a. it probably has not been stainod proporly for sccing 
this structuro 
be it is probably absent from that cell 
c. tho call is doad 
dad, tho call is living and tho structure has moved. 
Oe nono of thoso 2 


P .32 


Cor, 1.38 
Cor .X.33 


B 
6 
ae 


Cor. 1.07 
Cor'.X,10 
Boff 
6 

Pit32" 
ae Brees 
Cor.t..19 
Cor, X=.21 


B 
‘6 
P 22 


Cor.Le17 
Cor. X~.16 


a 
Cor. X45 
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C6F 2% + 60, -—> 602 + CHO + energy 


.& the pines molecule has kinetic energy 
‘be there are more hydrogen atoms on the left side of the- 
equation 
ec, the oxygen molecule is composed of 6 atoms 
*d, energy is released in this reaction 


| Wy: 


156 


S. Cel .0¢ represents a molecule of starch 


ba the C0, molecule will’ provide energy for oxidation 
*o, the H Zeon will provide energy to convert ADP to ATP 
d,. thoe’H atom should combine with tho molecule of C0. to 
form H,0 


‘Tf you saw grains of, various motals taken into ‘a coll by’ 
“* Binocytosis, you could say 


“a. motal is necossary for lifo © 
be motal can be dissolved in protoplasm 
*o, somo motals are ingosted by somo cells 
da. nono of the abovo -- 


If you took a’ green plant, placed it’ an’ a ‘closed container 
‘and measured tho amount of carbon dioxide ard oxygon present, 


‘placed it in the dark for oight hours and again moseured 


16, 


‘0 
$ a 


17 


the amount of carbon dioxide and oxygen present at the and - 
of this poriod, you could expect to find © 


&e no chango ’ ‘ 
be dnoroasod amount of syeai, docrcased amount of carbon 
dioxide 


©, dnoroasod amount of oxygon and carbon dioxido 
*d, dncroasod amount of carbon dioxido, decreased amount of 
aves : . 


"The procoss affocting tho abow results, would bo 


Be photosynthesis i 


*b, rospiration | 


G. cLrovlation : 
ro ataorpiton 


Human ‘ensymos would probably function bost at a tamporaturo 
of 


"ag 25 dogroos’ic S- | ; 


Mb, 35 degroos C 


_¢, 60 degrees C | 
‘de 75 degrees C_ - 


() 


“GHAPTER IVI 


B .  - 18, -; Tf you could analyze the amount of ignzyme and structure of 

7 _ |" the ensyme before and after it has been involved inga ro- 

P 44 action you would find that - = A, 

Com. I 58 a, .tho ensymo had. been alterod chantcally 4 8 vy 
Cor.X.33 b, tho amount of enzymo would docroaso spe * 


ec, tho amount of enzyme would incroaso | 
*d, tho amount and-structure.of tho mzymo would bea about 


the samo. . 
B 19, What one group of words. tolls bost why lifo on oarth is 
y possible? 
P 31 3 
or + @&e Plants = man 
Cor.I.08 bs plants — wator - 
Coxe Xm 202 *o, sun = plants 
dg sun~Ho0 |. ae . 
© sun ~ man so? 
B 20, Recall, that the amount of enzyme and.substrate present will 
6 : -eauso tha reaction rate to chango (the moro prosont, the 
P 47 faster the roaction), What-might be the outcomo if tho cnd 
ead _ product of an cnzymo roaction was also a catalyst? 
Or. = 0 e + , . " 
aces .  . & constant roaction rata 
, be slowor roaction rato 
*c, faster roaction rato 
d, docroasing reaction rato. .. 
; @. none of tho above | sy 4 
: 21, ‘Rhorgy for an organism's vital functions comes from * 
P .16 a, chemical roactions in which mattor is changod into cnorgy 
= a .*b, tho roarrangenont of chemical compounds into new chanical 
Core Le33 ‘ gompounds which contain loss cnorgy 
Cor. X.27 co, combining atmosphoric oxygen dircotly with such cnorgy 
compounds as staroh and sugar 
d, changing chemical cnorgy into machanical cnorgy . 
B 22, Tho correct rolationship botwoon mitochondria and coll 
6 fe cnorgy is tho following 
P, 
a. thoir onzynos, ADP, and cytochromos transfor tho onorgy 
| Cox. 1.33 of tho food molceule to A and P 
Cox. X27 b. thoir enzymos, DPN, and riboflavin systan transfor tha 


enorgy of tho food molecules to A and P 
ce, thoir cnzymos, DPN and cytochromes transfor the cnorgy 
of tho food molecules to A and P 
*d, thoir cnzymos, DPN, and cytochromes transfor tho cnerey 
of tho food molacules to ADP 


Viml3 


ryt 


CHAPTER w | 


Boo. Be ie ices de wep es ee 
7 > | 4. .1-Boaker A contedns pure water, Beakox' B contains salty | 
| Pek? wator (solution of 10 gn Nati in 100 ml H,0) 


Cor. I=.17 Aftor 30’ ‘minutos ‘in water, how tapes you — tho appearance 
| Cor.%.00 of tho potato: ‘Slices to differ 


Be potato A'the senc, estate Balan 
be potato A mmlarged, potato B the samo 
*c, potato A enlargod, potato B shrunken 
d, potato A shrunken, potato B the samo 


Throo letters of the alphabot,-a,' t, .ande, can be used 

in different soquemcos to form three difformt words, eat, 
P 76 ato, and tea, all with totally difforont moanings, With 
gage ae this in mind, one can oxplain tho groat diversity of organic 
Cor.1I.37 molocules or substances in which of tho following ways? 


Cor, 2.23 
Be as with tho above words and thoir parts, thero are only 
' . ““threo bagie clanents used in organic compounds 
. De pearerta arrangenonts. of the samo elements can produco. 
* totally. different compounds | 
CG. ‘different arrangements aro not as important as is tho 
mumber of each of the elements prosent | 
d, by using just threo clanmts, an eames momber of different 
compounds can be formed 


B Human blood cells, normally containing ‘09 por -gont salt 

6 mineral, woro placed in a 5 per cent salt solution, Upon 

P lL observing these under the nloroscope a fou nimtes later 

eee . “Oho would expect to find: 

Cor.[«,08 . 

Cor.Z=-,08 . -- ~a,: no change had occurred 

Se Bee per, herp pecebony ir eae eee er : 

“c, the cclls had docreased in sizo 7 
.@, coli division had occurrod 


CHAPTER if 


B 26. Tho following is a hypothetical drawing of a typical animal 
a 6 : coll, Study the drawing and answer tho following quostion. 
L P..05 If tho lettors lcaving the cell aro different than the onos — 

hw entering, a chemical . change has taken eae . 

Cor. de.22 

Cor. X=,02 


You would not predict that 


#ta, Bis oxygen 
b, Cis water 
c. A is oxygen 
d. Dis glucose 


ERIC 


CARTER VI 
Cc 1. Ina chemical reaction, adding or ‘Ancreasing the amount of 


6 enzyme did<riot alter the speed.of reaction, However, after ij 

P .32 adding’ both enzyme ‘and substrate, the reaction went twice Na | 
ris as fast, we might therefore cone — 

Cor.1,02 : ee 

Cor.4,07 - ae the enzyme added was the wrong Kana . 


*b, there was more than enough enzyme seiiiat originally. 
for the amount of substrate 
Cc. there was an equal amount of enzyme and substrate present 
d. we camot deci e on the basis of the information given 


ie 26 Four equations that drwoive energy are stated 
P 435 | amino acids + energy —» protein + water 
| | glucose + oxygen —» energy + carbon dioxide + water 
Cor,I,06 ATP-—» ADP + phosphate + energy 
Cor.k=.25 ADP + phosphate + energy = ATP 


Which of the folloiring oonserning these équations is false? 


a. - the energy use2-in equation 4 is equal to the amount 
liberated in equation 3 
b, “all of the energy in equations 1-4 came originally from 
the samo source 
e the energy for cell activities is usually made available 
by tho hydrolytic splitting of the ADP molecule 
ad, tho number of atoms in a molecule of ATP is equal to the _* ) 
number in a molecule of ADP plus a molecule of phosphate K 


Co CEH 0% —» 600, + 6H,0 +. cnorgy 


*C 


C 3. Viruses havo no mitochondria and are ‘all parasites. How 
4 might this be explained? 
P oS : 
rat a somo othor structure in the virus provides the onergy 
Cor.I. 3 b, tho virus does not need any enorgy sinco it is a parasito 
Cor.k.03 *c, sinco the virus is insido the host cell, it uses the cells’ 
mitochondria 


d. all of the above 
6. none of the above are correct 


| C 4. In a recent study of memory in planaria it was found that 
9 when the remains of a trained worm wore fed to an untrained 
P .57 worm, the sccond worm became casier to train. But, if the 
: trainod worm's remains were first treated with an onzyme 
Cor.1.26 which destroyod RNA, the second worm received no advantage. 
Cor.k-,08 From this wo can assume that 


@ memory can be passed from the cater to the eaten 
*b, RNA is somehow involved with nomory 

ce, training can be passed from the eaton to the cator 

d. RNA is not changod completely in digestion 

©. none of the above is correct 


“cab? 
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Q- 


C 
6 
P 50 


Cor.1e36 
Cor .A.38 


C 

6 

P 033 . 
Cor.I=.04 
Cor. X14 
C 

6 

P 65 
Cor.1.34 
Corekec2 


C 
6 
P .32 


Cor.1I.30 
Cor X41 


5e 
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CHAPTER VI 


The concentration of CO, is high inside a cell and the con- 
centration of O, is low inside the cell, What kind of con- 
ditions would have to prevail in order to get the concentra= 
tion of CO, down and the concentration of Oo in the cell up? 


*a. the concontration of CO surrounding the eoll would 


have to be low and the Goncontration of 0. high 

b. the concentration of CO, surrounding the cell would 
have to be high and the concentration of 0 low 

c. the concentration of CO, surrounding the céll would 
have to be high and the concentration of 0, would have 
to be high 

d, the osmotic pressuro should be equal 


The process affecting tho above results would be 


ae photosynthesis 
be. circulation 


¥*c, respiration 


d. absorption 


. & setontist has a hypothosis that a particular enzyme per= 


forms most efficiontly in an acid environment. Ho found 
through controlled experiments that it worked most efficiently 
at a pH of 2.2. The enzyme most likely would have been 


isolated fiom the 


*a,. stomach: 
b. small intestine 
Cc. mouth ; 
d. blood 


‘If enzyme A and enzyme B ‘change carbohydrates to simple 
sugars, thon 


a. thoy would also change proteins to amino acids 
b, the simple sugar will contain these enzymes 

ce. the pH was vory alkaline © “ 
*d. none of the above — ; 


t 
4. 


VI-17 


CHAPTER VI: 


In tho laboratory, a student put. 5 ml,.of starch solution 
and 1 ml of saliva in cach of six test tubes, The test tubes 
were then each placed in a constant tamporaturo bath at a 
differont temperature, At intervals of thirty seconds, one 


drop from each tube was tested for starch until no more 
starch. was detected. The following sa wore obtained. 
(Note the exception in tubo 6) . 

Pest TUE i NOs: vawrmarime Contrigrao) TIME( Seconds) 


240 sec e 


6o° ~ ' * 300 (starch 
ae ee. ; Mes still present) 
C .i 79, Which one of” thie an best describes the one ata 
‘i sis being tésted in the above axporiment? ~ 
7 as starch can bo hydrolyzed, to. maltose by the action of 
Cor.I=.17 . : ‘ongymne in saliva. 
Cor.X=.09 - b. for evory 10° Cy rise in temperature, the speed: (not 


ec a 7 timo): of reaction is doubled | 
*c, the optinun temporature at which. elaivary enzyme 


(amylase) catalyzes the broeadkown of starch molecules _ | C} 
d. whether the action of aney mee are destroyed by Bea. or | wee 
cold 
~ e. tho influence of tine upon the hydrolysis of starch by 
es ae at salivary enzyne ee 
Cc 10. Which of the following is true of test, tube: a GF 
P OT a. after the original treatment, if it were cooled to 40°C. 
". . and then tested as above, the rate would be that of, test 
Cor.1.46 tube 4 ey % 
Cork. 54 b. this is the control of the: experiment’ | 


Cc. the testing for the prosence of. starch ‘in the mixture 
was not carried on long enough for. the’ reaction to become 


_ completed 
#d, the reactiof is taking place sical slow, if at ae. 


| 
| 
| 
due to enzyme destruction 
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Cc 

9 : 
Pt 
Cor.1,52 
Cor.X.33 


C 

6 

P 58 
Cor.1.06 
Corehel? 


oh re 
-.* the best in-detormining whet class of foods, carbohydrates, 


12. 


' CHAPTER VI 
‘Which one of the following experiments would prove to be 
‘fats, or proteing, proniotes faster growth? 


‘ ae feed three ‘different rats a different one of the above 


for one woek and keep an accurate record of the weights 
of the latter . 

b, take one litter of rats, feed ‘them one of the above for 
one week, another for the second woek, -and tho last one 
for the third week, and keop an acourate record of the 
weights os 

%c. feed each of three litters one of the above foods for a 
period of two weeks, and keep an accurate record of the 
weights 

d, use more than one of the food types in each experiment 
with each group of rats to get better results in a 
shorter time | 


Assume that you are a biochemist. You have been studying 
the biochemical reactions in a single-celled green algao 
named CHbrella, Your intorest has recently turned to the 
process of photosynthesis, You know the importance of iso- 
lating enzymes and observing their action outside of living 
systems. You also know that certain techniques can be used 
to separate cellular components. In addition, you know that 
the chlorophyll in green plants is containeu in cellular 
structures called chlorplasts and these are the site of 
photosynthesis. 


You have an idea that if you could only isolate the chloro- 
plasts, from the Chlorella by a technique that preserved in 
the isolated particles the ability to carry out. the- complete 
process of groen plant photosynthesis, then you. could ‘study 
how photosynthesis occurs in intact Chlorella cells, Of the 
following, which would be an assumption you would be making? 


a. that green plants synthesize food 
b, that reactions involving enzymes occur only outside 
living cells 
*a, that isolated chloroplasts perform in exactly the same 
manner when they are inside living cells as when they 
are outside living cells — 
de chloroplasts are highly organized cellular structures 


CHAPTER VI 


13. & green plant was placed in a closed container, The amount 
- of carbon dioxide and oxygen were detormined before adding 
the plant, Tho container was: placed in the dark for 24 hours 
with the green plant init. After this time the amount of 
carbon dioxide and oxygen were once again meagyrod, The .ex- 
pected finding would be — 


oe 
Cor,I,.22 
Cor, :=,00 


@ no change - 
b. . increased anount of: “oxygens aoeveased Fane of carbon 
; _ dioxide 
_.@~e Ancroased amount of oxygon and carbon dioxide 
*d. incroased amount of earbon dioxide, decreased amount of 
oxygon 


- Study the two graphs to answor tho following question | 
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ae eae eee. 
0 20 40 60 80 100 
°C TEMP 
7 14. Tho onzyme reaction shown is most effective at 
P 46 ae a pH of 1-6 and a tamp. of 0° to 20° C, 
o Maas *b, 4 pH of 6-8 and a temp, of 40° to 60° C, 
Cor,1 14 Ce a pH of 7 and a tomp, of 100° C, 
Cor,X.03 de api of 814 and a tomp. of 0° C, 
@. a pH of 6-8 and a tomp. of 50° C, 
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CHAPTER VI 
THE AFFECT OF DIFFERENT pH BUFFER.gOLUTIONS ON THE RATE OF REACTION OF AMYLASE 
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465 6.5 75 
0° 10° 20° 30° = 40° - 50° 60° 7 Temperature 
C 45. In determining the rate of reaction in the above, you make 
the assumption that ; 
P 19 ; 
a *a, tho reaction takes placo at a uniform rate 
Cor.1.06 b. tho reaction is affected uniformly for each ten dogreos 
Cor.ko17 rise in temporature 


c, the concentration of starch and saliva have no boaring 
on tho reaction 

ad. tho roaction is not influencod by slight fluctuations in 
temporaturos 
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CHAPTER. VI 


46. On the basis of this experiment's data as shown on the 
precseding greph, which of the following statements are true? 


a, The value for the rate of reaction at a temperature of 
60° 46 valid and should be included om the graph 


b. the pH of the solution limits the reaction more than 
é the temperature 
-+@, -the rate of reaction contimes to increase as the pH of 
the solution changes 
ad, the rate of reaction contimes to increase as the temp- 
erature of the mixture increasos 
%o, the probable conditions in the human mouth that would 
support most favorable reaction would be a pH of 705 
and a temperature of 40 dogroes Centigrade 


COLOR CHANGE 


oe 


‘Mmoin 6 2 4 6 8 10 12 1 16 
_ minutes 


‘17,’ A student dosired to find if there was an enzyme present in 

- ‘galliva which would change starch to sugar. Ho wanted to 
know if tho enzymo was effective immediately or whother it 
would take a certain peried of time, He added 5 ml. of 
saliva to 15 ml. of a starch solution in 5 tost: tubos, 
‘Every 5 minutes ho usod Bonedicts* solution to note the pro~ 
scnco of sugar... The rosults are plotted on the above graph 
Ho could conclude from his oxporiment that ; 


a. starch is not affceted by tho enzymo .' 
*h, timo is a factor - 
c, timo is not a factor 
..d,g no conelusions can bo mado 
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CHAPTER VI 


A scientist had a hypothesis that the pH of tho cnzyme 
enviroment would affect its activity.: He tosted his hypotho- 


sis 


undor the same controllod conditions. 


by weing four difforcnt proteins and their specific enzymes 


Ho ‘placed oqual amounts 


of each protein in tubes adjusted to the pH he was interostod 


in tosting along with proper amounts of enzyme. 
ha tosted chemically for tho amount of protoins left. 
rosults are plotted below. - 


oy 


£8, From tho graph you can assume’ that 


Qe 
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Ce 
de. 
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19. The 


"a, 
be 
Ce 
d. 


206 


In 24 hours, 
His 


oe eg on 


certain enzymes digost proteins bost at a pH of 6 

as a rulo proteins woro digestod bost°at a pH of 6,5 to 
Ve 5 ; | ” a 
cortain enzymos digest protcins best at pH of 6.5 
no conclusion could bo mado from tho information giv 


all of those answors are acceptable 


protein that was most tolorant of pH variation was 
protcin 1 
protoin 2 
protoin 3 
protein 4 


protoin that was least tolorant of pH variation was 


_ protain 1 


protoain 2 
protoin 3 
protain & 
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" CHAPTER VII 


a 1 1) gett of the human body’ contaln . 
‘. ; . re et ce s . ” Hie pe ., : z - ° ( 
P .90 | a. a. 26 chromosomes. kee 
a) be 48 chromosomes 
Cor.Ie33 _. *¢-. 46 chromoscmes - 
CoreX.24 d.. 32 chromosomes 3 _ 
6. 92 chromosames . 7 eee ~ & 
A 2, A static cell is one that | 
P 28 Qe reproduces 
sap Hig *b, is dead 
Cor, 1.07 C. moves 
Cor. X.09 d, has chloroplasts 
e. has nuclei | 
: 3. The chromosomes of the cell have tremendous importance : 
£ 
P 40 a, in their work with inheritance , q 
“age be. ‘in cell division. 
Cor. L.25 ec, in thedy control of secretion 
Cor. X.18 d. in their production of golgi 
6 none of these 
Ao 4, The first.sign of cell division in plants is the division of ° 
6 the centrioles | as ; | 7 - 
P 42 . a ES (} 
law aps @e the statement 1s true sr . Ve 
Corele35 b. the statement. is partially. true 
Cor.X012 c, tho statenet is false, the division is preceded. by 


:« ., migration of the asters > s 
_¥d, the statent is-falso, as plants don't havo eentriolos 
o, the statanet is falso, as tho centrioles in plants don’t 


divide 
A 5 Corn cells havo 20 chromosomcs, ‘the diploid numbor in corn ., 
3 eclls is -2' 4s _ 
P 035 { ; 
. a, 10 
Cor.i.24 *b, 20 
Cor. X.30 Ce 4 
| d. 40 . 
A 6. Growth of an organism is accomplishod by ‘(coll division) 
3 é mitosis, Tho most important singlo factor is 
P ,62 


a, splitting of tho chromosomos 
Cor.1.35 be appoaranco of tho centromoro 
Cor.X.28 c, division of the cytoplasm 

*d. roplication of tho chromosomes 
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CHAPTER IT, 


When mitosis has dado, the manor of: ‘chromoscmes 


"a. dna daughtor coll ts oqusl to the number in the nother - 


coll 
b, ‘in thd two danghtor' eels ‘together 4s oqual to the rambor’. 
din tho mothor coll... 
ec, in a.deughtor coll is ‘double. tho munbor in the mothor coll 
d, ina dmighter coll is half tho numbor. in tho mothor coll 


Which of tho’ following two structurce scoala a enimal 
coll. mitosis? 


a, contriolos and controsomos 

b, spindla and astor _ 
*o, contriole and astor oe? ; 
d. Scutaorcmer end spindlo 


ginéd thoro are no | eontriclos or eaters: an: a dividing plant 


call, we can assumo that a i coll 


a, doosn't roally divido 


*b, diffors in this rospect from & dividing: ‘animal coll 


¢, has not boo carofully obsorved —- ‘ 
d, is not a living coll , i 7 oe 


‘Reproductive: cols ina normal human being aro siete Ae 


‘Be in, groattie mmbor's by tho fenelio- than tho nalo 

b, for a longor period in tho famalo than in malo 

Cc. in oqual numbors by both saxos _ 
de Fd tho gonads from birth to death 
"Oe in largor -numbor for a longo pordod of ‘t3m0 in tho malo 


‘Tho most Anportant outcome botwoon tho two aaa mitosis 
and nodosies, Ae which ofio of tho following? . 


Ba, the nee ‘of chromosomes in oach ool 
be tho numbor of civisions that the pre soll has made 
c, tho sizo of tho rosulting colle Te 
‘d, tho numbor: of’ colls i en .t 
o. * tho mumbor: of. mole in coach coll © & ' 


Tho part of tho ool goncrally deuceuutea vit the’ trans 


, —— of horodity. pene is tho — 

Hay nucleus “oe ‘, 
be plasma manbrano . yh ' 
c, cytoplasm ue = . = 4 


.a,:' chloroplast 
O controsomo . | SS ge 


se 13. -Whon-a coll undergoos meiotic division in the ovary of a 


3 human, the fotos ovents occur i | 
P, ob 7 
-_ Paces Ia oll division oceurs without duplication of the chromosomos 
- Cor.I.16 ‘TI cath chromosomo replicates (duplicates). ,_ . ee 
F.. CoreX,25_ III a monoploid (n) coll is formed 


IV tho: chromosomes with thoir duplicates aro moved to tho 
| . poles. of. tho coll along the spindlo fibors 


_- What is the correct soqudnee in: ‘which these; events occur? 


q : : , Ge i, IV, tt, i 
— | >, Il, IV, ty Hk es che | 
Se I, it, IV, IIT a . . Bape ke reo . 


we 


d. IV, It, I, iit ae . 
A 14, Tho controsomos with their controls, ‘the © spina and tho 
3 "EO asters aro. known QB fils. ; 
P 076 ve 
&  segeae a. tho ee 
Cor. 1.46 *b, tho mitotic apparatus 
Cor.X019... © ¢. tho-moiotic apparatus. 
d. coll division toes ae 
- A 25 Waltor Flemming made an offort to observe mitosis, in living a 
cells as woll as observing fixed and stained preparations of ( ) 
P 37 dividing colis. . Obsorvations on living cells. wore nocessary a 
re ae .in order to. . ; a 27 a, oe 
Cor. 1.13 a 
Cor. X.14 a sec the drcapaanee 
vo... ; 7) be mako:sure that materials sean ak fixod and stained 
colls woro not artificial results due to the fixing 
. + ~ and stain procedures: —. 
ce . learn about ccll division: because staining colls ofton 
kills the cells and dead colls can’t divido ; 
d, count tho. chromosomes: ees 7 
'..Q@¢ .all of these oe ee 7. ae 
sf 16. Chemical sisairats and oe jictne can be utilised to 
' dotormine the amount of INA per cell in cortain bacteria and 
P 45) - higher organisms, Investigators have found that at certain 
i - times the amount of DNA is the same in difforent. kinds of 
Cor.1.30 cells of the same organism, At other times they have found 
Cor. X03 that this is not true. In which one ae the porns the —~ 
latter true? . 


a cells that are producing gramles ecchalay by the activity 

of the golgi bodies 
be. cells that show a decrease in activity of the ribosomes 
*c, cells that aro in an oarly stage of mitosis ; 
d, cells resulting from mitosis (_) 
©. all body cells rosulting from cell division a 


VII=3 


. CHAPTER VII - 
A 17. if a coll of a , potato plant has 16 pair of chromosomos 


3 
P .58 oe ae a. “each monoploid polleti grain budieus will have 32 chromosomes 
* « b. each coll of the noxt potato pan gemeration will have 
Corel. 32 chromosomes. 
Cor X,08 c, each coll: of the next generation will havo 32 pair of chro- 
mosomes 
* "d, each diploid €88 cell’ wil. have 16 pair of chromosomes 


A . 18. Tho number of chromosomes per, col] typically — 

3 

P .29 a. is constant for ail colls in.both: BOXES: of a spocios 
— 4 b. is constant fcr all: colls 

Cor.I=,07 c. changos from tissue to tissue in an organ’ 
Gor.X=.02 *d. is constant for all body colls = an individual 


+ 


A 19. Molosis occurs in tho formation of. a , oe 


P .68 a, alledlls 2.07 7 OS fe ee 

Stee *b, roproductive colls tte 
Coxw.I.26 Cc, muscle cclls 
Cor.X.23 d. brain colls 


ter ote 


A: 20. Solect from one of the drawings below the stago of paves 
3 es which immediatoly oe this ene = 
) mo | /\ AN cs : 
Cor. I.12 , i : : 
Cor. X11 We a Vv oy 
’ ‘ . . } 


A | 21. Molosis is to ia, 3 as ‘nitosis as to” 


P .63 -. @ -replication a 

b. splitting ioe. s " 
Cor.I.32 Ce deduction - fa | 
Cor.X.29 de duplication 


*o, answors a and d 


A 22, The mst logical answer to doseribe the purpose of mitosis 
3 would be to provide the organism with 


‘ a an anbryo 
Cor.I.31 b, offspring 


Cor. X.25 c. food 
*d, 


growth 
© nono of tho preceding 


Cor. 1423 


Cor.X.13 . 


A 
6 ‘ 
P .62 


Cor. 1.47 
CoreX. 13 


A 
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P Sl 


Cor.1e20 
Cor. X13 
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3 
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Cor.1.35 
Cor.Xe 23 
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P .92 
Cor.%.36 
Cor, X28 
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CHAPTER VII 


The major advantage of meiosis is that it. 1,2 


revitalizes the organism 
allows an increase in size 


produces a fertilized ogg. 
provents build up of the chromosome number 


tho colls in an organism contain: tho sano numbor of 


chroniosomos except the reproductive cells which contain 
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The centriole 


ono half tho mumber 
twice the number 

throc times the numbor 
one fourth the numbor 


lies within a chromosome 
appears on an astral fiber 
lies in the centrosome 

is a part of the spincle 
4s in the nucleus 


During mitosis the 7 - 


centrosome disappears oo 

pairs of the chromosomes separate to opposite poles of 
the cell . 
chromosomes divide unequally 

muclear membrane is present at all times 

plasma membrane disappears 


¥ 


Mitosis is significant because 


the new coll is the samc size as the old 

tho environment of the developing coll can chango tho 
species of individual formed 

4t insures genotic continuity 

it produces chromosomes 


Tho production, genoration after gcnoration, of offspring 


similar to their parents is called : 


fortilization 
pollination 
genetic continuity 
chromosomal constancy 


OS ‘CHAPTER VIT 
A 29, Mitosis in plants and animals always results in 


3 é = © 
P 40 *a, growth ' as a ° nl 
. shy... chromosomo number boing doubled . 
Cor. I=.04 c. gcmotic continuity, . 
Cor. X.02 d, ono daughter coll — : 
: O molosis . .-° |. 
ca 4 
. igh ¥ P > 
( } o3, 
v’ ‘ 


2 
P 439 


Core 1035 
Cor, X, 24 


P .30 
Cor, 1.00 
Cor. Xo 201 
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CHAPTER VII 


When you compare a frog cell and a human cell, the most 
obvious difference is 


¥a, 
be 
Co 


Oo 


the PNA code 

the amount of lack of INA 

the type of chromosomes : 

the chanical composition of tho cell in general 


. tho size of the centrosome and asters 


If we assume a cat has 32 chromosomes and them examined a 
cell to find only 16 chromosomes, you might assumo tho follow- 
ing process had taken place 


mitosis 

mitation 

meiosis 

roplication has boon complcted 
none of the above 


Which ono of tho following statenmts is of tho most fimda- 
mental importance in mitosis (g)] of the statanmts aro true) 


d. 


old cells divido to form new calls 
cells aro boing worn away and roplacod by now colls 
daughtor cells receive INA ident’ sal to that of tho 


parent coll 
chromosomes are only visible during actual coll divisions 


In comparing dividing skin eclls with dividing cmbryo colls 
of a cortain organism 


roduction division is obsorved 
chromosome content is difforet 
coll division rato diffors 
nuclear mombranos prosont 
camot bo compared 


The toxt states that thoro are 46 chromosomes in colls of 


tho human body, 


In fortilization the sporm unites with an 


ogge How many chromosomes aro found in a fortilizod ogg? 
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Cor,I.27 
Cor. X19 


Gor.I.24 
Cor.X.23 
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P .72 


Cor.I.18 
Cor. X.06 


B 
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Cor. I- 18 
Cor, X~.03 


B 
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P 55. 
Cor,1,07 
Cor,X. 09 
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P .71 


Cor. 1,16 
Cor, X.09 
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- ‘This phenononott,.co 


*b, 
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| GHAPEER VET | 
Parthenogonosis is tho dovolopmoent of an unfortilizod ogg. 

In parthonogmic dovolopment of tho frog ogg, a tadpolo will 
devolop, but tho. tadpole will not dovelop into an adult frog. , 


id bo ‘oxplained by tho fact that 


a, unfortilized oggs do not go through mitosis 
there aro only # of tho chromosomes nqcossary oy 
¢. lifo'is impossible unless an egg is fortilized 
d. the chromosomes cannot replicate thamsclvos oe ‘ 
Geotic continuity infors that gooration to gmoration, -— -:: 
offspring will be similar to their paronts. Why, thon, do 
variations occur? 


&. mutations causo gmotic changos 

be identical gonos soldom are prosont 

c, charactoristics of both paronts aro involved 

ad. sporms and oggs carry half tho normal chromosome content 
all of thoso 


A eancorous coll is obsorvod to divide abnormally. The 
following is suspoctcod 


a. INA codiigeeatterdd 

b, mitotic stages incomploto 
Cc. chromosomes injurod 

dad. IDNA transfor blocked 

all of thoso 


Gonotic continuity could not occur without moiosis bocausa 


Qe organisms producod without mbitotic division would dic 

tho gonotic matorial carriod by chromosomes would not bo 
divided in sporm and ogg colls 

ec, tho numbor of chromosomos would double with cach gonoration 
d. one parmt would contribute moro to tho offspring 

Oo all of thoso 


Tho numbor of chromosomos is 


&. largor, tho morc complox tho organism 

be idcmtical in all plants 

¢c. smallor in tho moro complos animals 
*d. wunrolatod to tho complexity of an organism 


A cortain floworing plant has all rod flowors. If a white 
flowor should appear on the branch and those scods wore plantad 
and all white flowars appearcd, wo could assumo that ono of tho 
following procossos took placo 


ae mitosis 

be. moiosis 

c, natural soloction 
*d, mutation 


CHAPTER VII 


B Sinco in ono phaso of coll division tho chromosomes mako 
3 
P Ma 


exact duplicatos of thomsclvos, wo can concludo that 


a a, tho coll will ovontually run out of raw matcrial to mako 
Cor, I-,08 chromogomos 
' Cor, X~.13 b, tho daughtor colls will contain an equivalemt numbor of 
chromosomas 
c, tho chromosomes aro important in respiration 
*d, duplication of chromogomos insures gonctic continutly 


6 
P Ady 


Cor. 1.10 
Cor. X.03 
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CHAPTER VII 


An organism normally has 15 pairs of. chromosomoe’ in ‘cach 


coll. Upon oxamination, undor a microscopo, ono finds only 


15 chromosomes in oach coll. Tho most roasonablo oxplanation 


a mutation has occurred 
those colls aro divided 
one is obsorving a sox coll 

roproduction of this organism doos not involvo sox 
this is a froak me 


2, A biologist hypothesizes thet it is possiblo for mitosis to 


occur without boing followod by division of tho cytoplasm. 
Which ono of the following obsorvations would not lund as 
mach support to his hypothosis as tho ramaining throo? 


Be 
De 
Co 


*d, 


wo somotimos find ono=collod organisms with more than ono 
miclous 

colls that mako up hoart msclo tissuo havo a groat many 
nuclei with ono intor=connactod mass of cytoplasm 

somo kinds of molds (fungi) havo colls that havo incom 
ploto cell walls 

maturo rod blood colls of humans lack a miclous 


3. An organism normally has 20 pairs of chromosomce in cach coli. 
Obsorving tho colls undor a microscopo, a studmt found 10 
chromosomes in cach cell. Ho was most likely looking at 


be 


call divisions 

mitotic divisions 

a body coll 

an ogg and sporm united 

a& monoploid numbor of chromosomos 


Cor. I.15 
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CHAPTER VII 


Collular continuity through mitosis is tho basis of all of 
tho following oxcopt 


ae 
de 
Co 
d. 
*oO, 


genotic continutiy 
dovelopmont 

horodity 

roproduction 

difforotial pormoability 


2. In mitosis tho INA is doplicated and thm divided equally 
botwoen tho two daughtor colls. If this did not happons what 
would happon to tho fiold of taxonomy? 


bocono sentiae 

stay tho samo 

bocame less complicatod 
unablo to dotormina 
nono of tho above 
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Cor.1e57 
Cor. X.39 
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Cor. 1.40 
Cor.X.20 
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P 61 
Cor. 1.34 
Cor. X31 


A 
4 


VY 57 


Cor. I-32 
Cor X22 


1, -Blological ras ands with ‘tho. ostablishmant of a 


| wok 
- ga, food web. .j- “2 
:¥b, climax community — 
Cc. carbon cycla 
dle : pyrene of er 


Ze Tha peinary” consumers in tho comunity. aro best doscribad by 


° 
' i 
‘ a ° 


be: a cat that ‘oats a nolo 
#c, rabbits that cat: ‘Loaves and stons 
da, molds 

O- nono of theoso 


3. Evolution is tho procoss ‘of 


Qe nitrogoh eee 

De carbon-hydrogan=oxygon cyclo. 

c, mitosis . ; # 
*d, mutation, plus watural sclostion 

Oc noldsis toe : 


h, Fomors plow legunes into tho soil to enrich the soil for 
the noxt CYOPSe What is aia addod to. the soil? 


at % o 


Be ‘carbon 
*b, nitratos 


ce <ATY 


de oxy - Rae 
5. In tho. pyramid of. numbers thoro will aways, bo, in mumbor 


& moro socondary consumors than primary consumors 
*b, fowor socondary consumers than.primary consymcrs 
GC, moro sccondary consumers than-producors 
ds moro primary consumers than Producers 


6. Which of tho following a tho corroct ——— of, ‘the’ 
living world? 


*a,. atoms-tissucs-organ syetcnsespockce-bicephore 
b, colls«spocios-organs-comunitics 
Cc. organ systcms-spocica~tissuos-organs-biosphoro 
de bnhogphare-spomLoaworgens-ocl La-commns teo-atons 
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CHAPTER VIII 


In a cortain region the eyes of door are parasitized by flics. 
Assumo that tho eya flics can live only as parasitos on tho 

oyos of tho deer, Tho principal food in tho dicot of tho deor | 
is bluoborry bushos, What is tho food chain? 


*a, ‘producor, blucbarries, primary consumer, door, socondary 
consumor, cyo flios 

be producer, docr, primary consumor, blueborrios, socondary 
consumor oyo.flies « - : 

O. producor, ayo flios, primary consumor, door, socondary 
consunor, b2Zucborrics : | 

d. producor, sun, primary consumor, door, socondary consunor, 
eyo flios . 


An oricntal bootie which foods only on cyo flics is now 
brought into tho togion, If the booties thriva, what will 
bo tho probable cffoct on tho organisit invdlvod in tho food 
chain? | . 

a. the ayo fiy population will incroasa 
*b, tho door population will incroaso 

c, tho bluchorry population will incroaso 

d. all populations othor than tho bootie poulation will do- 
3 croasa 


Wild rabbits havo many offspring per yoar whoroas boars raroly 
7a moro than two offspring por ycar. This should toll you 
hat ; 


*a, ‘tho individual boar has a groator chance of survival 
b, tho individual. rabbit has a bottor chanco for survival 
6. tho fialds will bo ovor=run by rabbits 
d. boars havo a short lifo span 


Aftor a fro 4n an aroa, somo plants like grass start to grow 
again in tho burned aroa, dis timo passos, finally tho old 
original native plants tako thoir placo and tho plant life 
roanains stable for many yoars. This is callod 


ae biosphoro 

be food wob 

¢ nitrogm cyclo 
*d, succossion 


Which of tho following animals would you cxpoct to bo fowost 
in numbor within a given natural aroa 


a, fiold mica 
b. snakos 

¥c, mountain lions 
d, rabbits 
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,. HARDER VIII 


Tho “food wob" 4s comprisod of many organisms, both plant 
and animal, Which of tho following is most nocossary for 
tho porpotuation of tho web? 


dnercasa in numbor of sacondary consumors 
ability of tho world to support increasod 
“lucky” mambers of tha wob 

control of tho numbors of producors 

tho offoctivemoss of the docomposors 


Qe 


De mumbors of tho 


A volcano axplodos from tho floor of the ocoan 50 milos off 
tho coast of Maxico, Tho resulting island should gradually 
bocomo populated with living organisms, Yredict tho most 
likoly ordor of colonization 


¥*o. 
be 
Cy 
d. 
Ce 


bluo=grom alguo, grass, traos, birds, snakos 
birds, snakos, troos, bluo-grom algac, grass 
troos,. grass, birds, snakes, blua-grem' algao 
snakos, birds, troos, bluo-~groen algao, grass 
grass, troos, birds, snakes, bluo=g¢roacmm ‘algao 


Aftor a forest fire now growth will soon covor tho blackened 
aroas, and wil chango from soason to soason. When tho suc- 
cossion of pldnts and thoir accompanying animals has osscnti= 
ally cndod . 


a climax community has bom roachod 

plonoor troos will provido desc shado 

low shrubbory will onco moro taka ovor + 

soodlings will no longer’ grow af. , 


If somothing dostroyod tho nitrogen fixing and nitrifying 
bactoria population in tho soil, a probable rosult would bo 
that thoro would bo a reduction in availablo . 


fats 

protoins 
disaccharidos |. 
monosaccharidos 
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What would happen to tho balanco in naturs in o pond commmnity 
Af tho frogs suddenly had a population oxplosion while their 
main food sourco, tho flios, and their cnamios, tho snakes, 
rctunined tho sano?: © 


tho fLios would bo complotcly wiped out 

tho frogs would dio of starvation 

tho snakes would moro casily catch tha hungry froge 

a now oguilibrium of frogs, snakos, and flies would bo 
roachod 
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11, Tho docomposers aro largely missing in tho fossil record 


bocausa 


a, thoy did not oxist in prehistory 

*b, thoy woro too small and soft to bo prosorved 
¢, no ono knows which ones wore tho docomposors then 
d, carly plants and animals woro not decomposed 


12, Which of tho following would be an -cxample of a food chain? 


a, boar-rabbitealgao=-mosquito - 

*b, grass, grasshoppor, lizard, snako 
c, lion-tigor-giraffo-mouso © = 
d, rabbit-mouso-hawk=-cougar 


13, Tharo aro two islands (X and¥) in tho Pacific, Tho population 
of oach island is entiroly solf-sufficiont in rogards to food. 
Ono of tho islands (X) is ontiroly level country, suited 
aithor te tho grazing of shoop or to tho growing of crops. 
Tho othor isiond (Y) is hilly, rugged ground that is suitod 
only to grazing. Both islands cover tho samo aroa and havo 

 gimilar elimatos., ‘Tho human population roachos tho maximum 
on oach island, Which island could support moro pooplo? 
*a, X could support moro than Y 
b, Y could support more than X . 
c. X and Y both could support the samo numbor 
d, nono of theso — 


-- 14, ‘tho most familiar compLoax animals and plants livo on dry land, 


even though survival is difficult thore. Comploxity offors 
somo problems as woll as somo advantages. Of tho following 
which would bo considored as closest to boing most advantagoous? 


a, movemont of tho matorials from place to placo within tho 
organism would rcequiro an oleborato transport systcm 
*b, thoro would bo a groator opportunity for the organism to 
try out all aspects of a multitude of divarse cnvironmants 
@. roproduction and the dovolopment of a now organism aro 
much moro complicated 
d, moro cnorgy is invosted in tho complox structura and the 
difforentiation of spocializod parts (i.o, tissucs, 
organs, organ systems) is complicated 


- ., 150 Microcosm ioans. “small world... 1 microcosm is constructed 
"by placing: a goldfish, wator plonts, and wator into a glass 
. .eontainor which can be mado airtight. This containor should 
“bo kopt in-a wolleiliumuy tod area of tho .room. Which of tho 
_ following statcnonts bost deseribos the probable rosults of 
this oxporimmt? —_— -* 


a, tho fish will dio bocauso of lack of' oxygmn 
b, ‘tho plant will dio because of the lack of carton GLoxide 
ec, tho gasos prosont in tho wator will soon disappoar 
#a,° tho fish and tho plants through their intordopendence in. 
~ tho undorwater onvironnont will survivo oa 
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CHAPTER VIII: 


1, In‘a pond commmity, if fish inhabitants suddamly incroascd 


greatly in number, the outcomo probably would be 


a, tho fish would dovolop difformt coating habits 
b, grcon algac and othor producors would incroaso in production 
to balanco nature | 
¥c,. the food wob would holp main tho stability of tho pond 
. community . ; . ; 
a, tho big fish would survivo and tho small onos would ba 
"depleted and bring about stability . 


2, Hospitals used to tako plants and flowers out of sick rooms 


at night, since this was supposed to be bad on patients 
(plants in dark room), This old wives taio may have morit 


becuase 


ae hyporventilation may occur duc to the oxcess of oxygm 
in room 

be somo plants may bo poisonous in the dark 

c. insocts which live on tho plants during tho day look for 


blood at night 
*d. plants rovarso tho oxygon=carbon dioxide procoss at night 


In fiold A ho plantod cotton and in 


3. & farmor had two fiolds,. 
He found 


ficld B ho altornatoly planted alfalfa and cotton. 
efter ton yoars 


*n, a eroator yicld of cotton in B than 4 
b. a groator yicld of cotton in A than B 
c, no cdifforcenco in the output of tho cotton and alfalfa in 

fA and B 
d, tho soil uscloss in both A and B 
oOo, nono of those 
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CHAITER VIII 


Tho study of tho carbon cyclo, fron photosynthosis in plants 
to rospiration in ‘both plants and animals, shows most cloarly 


ae tho difformeo botwoen plants and animals 
b, the intordopmdenco of living things 


*c, tho consorvation of mass 


d. tho carbon cycle is dopadont upon tho wator cyclo 


2. A ligor is to a tigor as a milo is to 


horso 
conkoy 
burro 


jomy 
lion 


Sawfly larvac waro found to bo attacking tho tamarack traos 
around a leko, Tho larvao wont into tho sphagnum moss at tho 
base of tho trea to pupate, Two typo of mico ato tho pupac. 
Lator, owls camo to livo in the noareby pino forest and 
bogan to kill off tho mico, - 


tho saweflios in that locality would all bo killed, and 
oaten by the mice 

tho tamarack troos would be injured or killod, bocauso 
neithor tho mico nor tho owls would help than survivo 
tho numbor of mico would incroaso 

tho moss would grow moro luxirian 


tly . 
tho saw-fly larvan would be caten by tho owls 
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CHAPTER IX 


2. .Which of the ‘following can replicate in a living cell? 


glucosé - - 
water 
fatty acids 
nucleic acids 
maltose . « 


2. The outer sheath of a virus has been onemically analyzed and 


found to be made up of 


Be 
be 
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cellulose 
fat 

protein 
carbohydrate 


3.. Viruses reproduce by 


. As 
_ be 
* 
d. 

| *Ge 


4, In virus replication, the virus DNA 
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fission 
nitosis 
meicsis 
budding 
none of the above 


is tho samo as the DNA of the host cell 
-takes ‘control of the host cell's activities 


() 


. always destroys the host 


sometimos.. produces. beneficial results 
assumcs somo of tho DNA characteristics of tho host 


5. Viruses aro considered to bo living becauso 


thoy contain RNA and DNA 

they reproduce themselves 

thoy have genetic rocombination 
all of theso 


6. Tho smallest of all microbos aro tho 
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bactorla 
virusos 
yeasts 
spirillum 
flagella 


a relationship betwoon a virus and its host 


the virus will kill tho host 

the virus will be passive 

changes may tako place in the host such as the production 

of new proteins 

rapid growth will rosult producing socondary hosts ‘| 
Ti 


P12 


Cor.I. on 
Cor.. my a e 15 


027 
Cor.1.26 
Corede2d 


4 
3 
P .66 


Cor.t.14 


Cor. X08 


A 
6 
P .60 


Cor.1.49 
Cor.A.36 


P 678° 


Cor.1.50 
Cor.X,18 


9e 


10. 


ll. 


CHAPTER Ix 
Which of the following is not caused by a virus? 
a. warts 


b. influenza 
¢, poliomyelitis 


*d, pneumonia 


©. chicken pox — eh dec 


Bacteriophago and most animal waxUEES resonblo one-colled 
organisms in ae -they have 

a. digostivo enzymes 

b, - cell membranes 


*c, 


genos 
d. flagolla for locomotion 


Virusos aro usoful organisms for tho study of genetics 


_ beacause they o 


a. do not mtate _ my 
b, aro easy to see and raise . 
ec, have simple food requirements ; 


¥*d, they reproduce din a short beac 


Which one of the following Watoucnte is thought to bo 
true about viruses? 


a, when a virus attacks a cell the entire virus enters the 


host : 
*b, the virus causos the host cell to produce the viral 


micloic acids 
c. viruses can reproduce in the presonce of proper micloic 


acids in tost tubos 
d, ono host coll will reproduce one virus 
Choose the statomont which is truo of virusos 


all causo diseases of some typo 


esi Be 
*b, aro parasitic 


c. are viskblo with a compound microscope. 
d. gonoraily havo no offect on man 
ce. aro largor than most bacteria 
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CHAPTER Is 


Motation may be either harmful or beneficial, A harmful 
mutant phago is 


a. easior to destroy 

b. more apt to dic out bocause of the mtation 

e, at tho lowost ring of tho evolution scale 

ad, capablo of reconstitution of lost charactoristics 


*g, .ofton moro resistant to control 


In the relationship between tho viral phago and bactoria, 
the bactorium 


*a, provides an enzyme system for the phago 


b. kills tho phago 
ec, uses phage DNA to reproduce itself 
ad, is killed upon ontrance of the phage 


The virus host relationship has been called the master-slave 
rolationship. This is based on the fact that 


a. the phage can kill the host 
b. tho phage is largor than the host 
*e, tho phago DNA or RNA can tako over control 
ad. tho phage reproduces so rapidly and in such groat numbers 
the host is transformed into a secondary phago 
©, new proteins are built by tho host to accommodate tho 


phage 


In order to roproduco or roplicato itsolf the cucumber 
mosaic virus must 


a. havo moist, warm conditions 

b. have dry, cool conditions 

ec, havo carbon dioxide and sunlight 

*d, be present in tho living colls of the host 


CHAPTER Th 


Cc 4 commnicable disease of the respiratory tract, and normally 
9 not found in Southern California bocame quite widospread in 
P ,80 — the Los Angoles aroa. Repeated attompts to culture the ro- 

— sponsible organism failed and sputum cultures examined under 
Cor.1.34 a light microscope woro always nogativo. Tho organism most 
Cor ehe29 likely rosponsible for this disease was probably a 


bactoria 
protozoan 
virus 
fungus 


2, Sinco crystallizod viruses retain theif 4nfoctive propertios, 
wo Can concludo that 


ast tho crystallization was improperly done 

Cor.1.37 the orystals bocane contaminated 

Cor ehke2Z the virusos have propertios quite unlike any othor organism 
they arc vory primitive living organisms 
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CHAPTER IX 
The most successful virus would 


a, causo the doath of its host 


*b, allow its host to live 


ec, causo disoase in its host 
d, romain stable by not reproducing | 


What structural or functional observation causes us to rolateo 
viruses to tho boginning of tho ovolutionary chain of living 


organisms? 


a. they havo no onzynos 

b, thoy are capablo of roproduction 

c, they are larger than atons and moleculcs 
d, they are smaller than bacteria 

*o, all of the above 


fn Entomologist studying destruction of a valuable plant by 
4nsoct larvac found that insecticide control measures wore 
ineffective. He found that by using a virus to cause a dis- 
ease in the larvac he could eliminate 
How can you account for the fact that tho virus can succos= 
sfully dostroy the insect pest while the insecticide treat= 


ments failed? 


the insecticides are incapable of altoring chemical 

activitios in the colls of the iarvac 

b, the relationship botween this parasite and its host 
eventually brings about death of tho host 

c, tho virus has tho ability to brang about changes in 
cell structure that cannot bo dono by chemicals 

d, two of the above are correct 

. all of tho above aro correct 


Be 


the problem successfully. 
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CHAPTER » 


1. Bactoria are usually classified into three major groups. 


If you obsorvod a bacteria on a slide, 


it would be placed 


into one of theso groups according to its 


Qe Sizo 

*b, shape 
¢, protein contont 
d, locomotion 


2, The first porson to 500 and accurately 


*a, Leouwanhook 
b, Pastour 

c,. Koch 

d. fleming 


3, In which of tho following geographical 
be impossible to find microbes? 


_a,. North Polo - - 
b. South Polo — 
c,. Hquator 
de Llaska 

nono of those 


5 


doseribo bactoria was 


locations would it 


4, Sactoria which can synthesize thoir organic compounds fron 


simplo inorganic substancos are 


a asoxual 

*b, autotrophic 
c, pathogons 
d, hotorotrophic 


& 


5. Boforo the bactorium can divide, it mst 


*a, split its chromosorios lLongthwiso 


b. duplicate tho original chromosoncs 


e, provido a suitable substrato for tho splitting 


d. got rid of tho flagollun 


6, If a bactoria is round it would be classifiod as & 


a. bacilius 
*b, coccus 
ec, spirillun 


d. spirochoto 
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Tho carly micrsocopist who became the first man to observo 


CHAPTER 2». 


micro-organisms was 


*a, 
be 
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d. 


‘Which of tho following is not a typo of bactoria? 


Be 
be 


Ce 
¥*d, 
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i. structuro formod by somo bacteria which onables it to ) 
_ survive unfavorable conditions 


Bactoria aro to endospores as 


Anton Van Leouwenhook 
Nehemiah Grow 

Robort Hooke 

Marcello Malpighi 


coccus 

bacillus 

flagollated bacteria 
bacteriophage 
spirillu: 


bacillus 
coccus 
endospore 
spirillun 


cells are to tissuos 


plants are to chlorophyll 


protozoa are to spores 
bactoria are to humans 


bactorium diffors from a coll of an organism higher on 
scale of organization in that it doos not havo similar 


coll walls 
cytoplasm 
ribosomes . 
co)l mombranss 
mitochondria 


shaped bacteria are callod 


bacilli 
coceL 
spirilii 
spirochotes 
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CHAPTER X 


In selocting a test organism for genotic study we find 
that evon though thoro is-no meleus in tho colls, the or- 
ganism oxhibits tho ‘advantages of soxual reproduction. Wo 
may coneludo from this that > 


the meclous is not important 

somo forms of life do not nood a mcleus to reproduce 
soxually oes aie 

e, tho gonos aro hold in gramlos within the coll 

d, this organism doos not oxhibit gonotic contimtiy 


Living things that cannot synthosize thoir own organic com 
pounds from simplo inorganic substances aro roforrod to as‘ 


&e plants 

be autotrophic organisms . * 
hoterotrophic organisms 

d. groon organisns 


Tha charactoristic that idontifios bactoria as plant is 


de groon color 
*b, coll wall 
ce flagollun 


d. manufacture of food 
How do bacterial colls differ from most plant and animal colls? 


a thore is no coll wal). or meclous 

b, thore is no cell monbrano or cytoplasm 

many Dactoria havo a roproductivo structuro or spore in 

thoir cytoplasm as woll as flagolla 

d.’ thore aro no significant differonces botweon bactoriLal 
colls and thoso of most plants and animals 


‘though many sciontists profor to classify ono~collod organ- 
jems as Protista, thoso plant~liko qualitios mako bacteria 
a monbor of tho plant kingdom 


a. many flagolla for movomont ° 
b. indofinito mcloar mombrano 

a rigid coll wall 

d. lack of mitochondria 


Ono triplo bactorial mtant cannot synthosizo substancos ihe 

B, and G, A socond triplo mitant cannot, synthosizo substancos 
D. E. and F. If both strains aro mixod, sexual reproduction 
would bo demonstratod if some offspring could grow on a medium 
containing 


ae substances a, By and C 

b, substancos D, HE, and F 

noithor dp By and C, nor D, E, and F 
d, both A, B, and C and D, E, and F 
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13, In selcocting a test organism for genotic study we find 
that even though there is’no mecleus in tho colls, the or- 
ganism oxhibits the ‘advantages of soxual reproduction, We 
may conclude from this that © 


a, the muclous is not important 
#b, some forms of life do not nood a nucleus to reproduce 
soxually a PS . 
ce, the genes are hold in granulos within the ecll 
d. this organism doos not oxhibit gonetic contimtiy 


14, Living things that cannot synthesize their own organic com- 
pounds from simple inorganic substances aro roferred to as° 


ae plants 

b. atitotrophic organisms 
*c¢, hoterotrophic organisms 
d. gYroon organistis 


15, Tho charactoristic that identifics bacteria as plant is 


ae green color 
*#b, coll wall 
ce. flagollun 
d, manufacture of food 


16, How do bacterial colls differ from most plant and animal colls? 


a, thore is no coll wall or muclous 
b, thoro is no coll membrano or cytoplasm 
*e, many bactoria have a reproductive structure or spore in 
their cytoplasm as woll as flagelia 
d, there aro no significant differences between bactorial 
colls and those of most plants and animals 


17. «although many sciontists prefer to classify one-cellod organ- 
isms as Protista, thoso plant-like qualitios mako bacteria 


a menbor of tho plant kingdom 


a. many flagella for movenont 

b. indefinite melcar nombrane 

*e, a Yigid coll wall 

d. lack of mitochondria 

18, Ono triplo bactorial mutant cannot synthosize substancos ie 

B, and C, <A socond triplo mutant cannot synthesize substancos 
D. E. and F. If both strains are mixed, sexual reproduction 
would be demonstrated if some offspring could grow on a medium 
containing 


ae substances A, B, and C 

b, substances D, E, and F 
*O, noither ds B, and C, nor D, Bs and F 
d, both A, B, and C and D, E, andF 


CHAPTER * 


.B - 1, & refrigerator helpspravent food from spoiling because . 
b - ‘ 
'P 66 ae =bacteria are killed . 
b. toxins produced by the bacteria aro killed 
Cor.1.20 *c,. bacterial reproduction is slowed down 
Cor.X.20 d, bacteria cannot survive at low tomporaturos found in 
rofrigorators 
|B 2. What is tho significanco cf tho fact that mtations are 
a suhetavennet 
—P 66 
ae "young aro difforont frem: their parents 
-Cor,I,10 be. evolution can occur 
Cor,4.00 C. spocios may becone tomporarily adapted to their environmont 
*d, all of the above 
3. 11 animals havo- 
P 46 ae autotrophic-photosynthectic mtrition 
b. autotrophic-chemosynthetic nutrition 
Cor.1.35 ¢. hoterotrophic-photosynthotic nutrition «=; 
— Cor, 4.31 *d, hotorotrophic-chomosynthotic nutrition 
B 4, Tho motility of somo singlo-coll bactoria may bo dikenod to 
6 that of tho 
38 : 
Be virus 
| Cor,.L.20 be clodoa 
Cor,4e13 c, stingeray 
d, shark ; 
¥*O, spor ' 
—&B 5. If you arrived on a distant planet and discovered that thore 
i were a nunbor of recognizable endosporos, yot tho surface 
P .40 temperature showed, outsido your spaco suit, a reading of 
120°C, you ¢could conclude 
Cor,I,08 
Cor.4.28 @e you brought thon with you 
b. tho planet was not at this tomporaturo for tho duration 
of its oxistanco 
C. you aro apparontly not tho first to arrive 
*d, it mst bo a mtant strain 
B ' 6. Tho autotrophic-photosynthotic organisms aro similar to hetoro- 
b trophic-chonosynthotic organisms in that both 
P 31 | 
@e roquire inorganic substancos and complex organic molecules 
Cor, I-.19 to synthosizo thoir living substancos . 
Cor 3-21 b, synthosizo thoir living substances from carbon dioxido 


and similar inorganic molecules 
*¢, ‘transfer onergy from glucoso to iTP in eintlar collular 
processes callod rospiration 
d. obtain thoir supply of glucoso in tho:samo mannor 
©. dopoend on a of other living organisms to synthesizo 
glucoso Kp 
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Cor. 1.04 
Cor, X.02 


P B ‘ 
4 
P 018 
Cor. 1.12 
Cor. X04 


CHAPTER X 


7, To a bactcriologist, whioh of the following moans would bo 
least roliable in classification of bacteria? 


Be 
*b, 
Ce 
de 
Qe 


type of colony produced by a spccics 
kinds of molecules used for food 
structure of the organisms 

color of tha colony produced by a specics 
stain acceptance of the organisms 


8, Bacteria can divida ovory 20 minutes. In this way the bacteria 
could reproduce a mass 4 times the size of tho carth in 48 hrs. 
The typical growth curve shows a slow start, a poriod of rapid 
growth, a period of declining growth and rapid doath. Which 
of the following would not be a controlling growth factor? 


*o, 
be 
Co 
de 


lack of space 

lack of food 

lack of individuals 
production of toxic substances 


X= 5 


CHAPTER X 


‘ ; fe oo r ; _ ¢ 
i. If all bactoria were suddenly erased from tho surfaco of the 
9 earth 
P .88 ; 
& animals would have difficulty in digestion of food 

Cor, 1,24 b. refuse in the form of organic matorial would soon ba 
Cor. X0.03 kneo deep . | 

@. many plants would be unable to live 

¥*cl, all of theso 


Cc. 2, Two: bactorial. strains wore: mixed in a culture tube. Ono was 
. @g : + ablo--to utilize giucosa., Tho other was able to use only lace 
ay , » , tose for nutrition, After.dllowing enough time for reproduce 
‘wr + +, thon, single calls wore tcstod for nutritional roquircnents, 
Cor. 1.33 If NO sexual roproduction had occured one would oxpect to find 
Cor. X.33 bacteria able to uso 


a both glucose and lactosa 

b. neithor glucose or lactose 
*c, only glucose or only lactose 
d. gaiactosa only 


Cc 3. <A tost,.tubo containing nutricnt modia is innoculated with 
3 two difforent pure strains of bacteria. Ono of tho strains 
F .84 is able to motabolize only glucoso while the other strain 
can only utilize galactoso for its nutrition and motabolism, 
Cor.7 42 Tha bacteria in tho tubo are permitted to grow, without distur 
Cor. X11 bance, for soveral days, Then using a special bacteriological 
technique individual cclls are tested for their nutritional 
roquircmcnts. 


If semial reproduction had occurred a biologist would oxpect 
to find bacteria able to use 


¥*a, both glucose and galactosa 
b. sucrose 
Cc, galactose only’ 


dad. glucose only 
C 4, When Schrooter oxamined bactoria grown on a potato and noted 
4 that thoy woro ail tho samo type, ho was justifiod in conclud~ 
E48 ing that 
Cor.I.01 Qa tho laboratory contained only ono type of bactoria 
Cox. X0.08 b. tho potato could not support a variety of bactoria 

c, tho bacteria 211 camo from a single cell which landed 

on the potato 


*d. he had obtained a puro ovlture 


CHAPTER X . 
C 5. Tho graph ropresents 4 bactorial growth curve plotted against 


; lL timc. What portion of the graph indicates an environmental 
P 26 . Chango incompatible with lifct? » 
Cor. 1.69 a, A 


Cor. X.02 be, & and D 
D 


D 
9 


P 48 
Cor. 1617 
Cor. Xe2l 
D 

9 

v 32 


Cor. 1.06 
Cor. X17 


D 
nM 
F .80 


Cor, I= 02 
Cor. X14 


4 
P 49 


Cor.1.35 
Cor.X.24 


CAHPTER X 


1, If a bacteriun divides every 20 minutes (undisturbod), how 
many bactcria would thoro be at the ond of two hours? 


“a. twolve 
b. sixteon 
*c, sixty-four 
d. ono hundred and twontyeoight 


"2, You wore given’ tid puro culturos of bacteria and told that 


onc culture causes a fatal disoaso in man, and ‘the other was 
obtained fram the soil. You labeled them A and Be After 
proparing a sub-culture from tho spocimons, they wore incue 
bated at 25°C, It was found that only the culturo from B 


grow at this tamporaturo. Two moro sub-cultureas woro-: proparcd 


and incubatod at 37°C. Only tho cultura from A grew at this 


temporaturo, On tho basis of this information you could con- 


elude that 


a culture A mst havo come from tho soil 

b. culture B must have bom tho pathogon of man 
¥*o, culturo B mst have come from tho soil 

ad, not cnough data given to form a conclusion 


3. Farmor A has had a consistantly high yiold of crops from 
his ficlds for many yoars. It was dotermincd that ho grow 
a logumo crop for one ycar and cash crops for two yoars. 
Which of the following rcasons might oxplain this farmors 
success? 


Qa. soil high in nitrogen fixing bactoria 
be low lavol of pathogonic organisms 

C. soil high in organic mattor 

d, osscmtial soil minorals available 
¥*o-. all of theso 


4, If an organism was found on anothor planot with no nuclooli, 
no nucloar membrana, and no typical mitosis, but thoy do ro= 
produco and transmit horeditary charactoristics, you should 
classify than as 


a spirilla 

be cocci 

Cc. aninal 

d. plants 
¥o, living 


5, Tho destruction of all bactoria wouldbring lifo on tho carth 
to an end, bacause 


a, thoy aro tho hardost organisms to kill 
b. tho organisms that food on bactorda would starvo, initi- 
ating a chain of starvation reaching to man 
#e, tho available nutricnts would prosontly bo inmobilisod 
in undocayod vogetation and animal bodios 
d. ovolution bogins with bactoria Xu8B 


CAHFTER X 
D 6, Tho prosonco of tho nitrifying bacteria might wall ba ralated 
; 6 to tho amount of which kind of organic substances in plant 
r °. 7 tissuc? 
Cor. Ie15 & carbohydrates —_ — ' 
Cor.X.10 - *b, proteins ; 
c. fats 


ad. alcohol 


Cor, Le 23 
Cor. X16 


ke OP 
e 
& 


| 


or. L.08 
or, X,93 


HO «ana 
e 
5 


| 
| 


Cor... 07 
| Cor, X00 


| A 
8 

P 469 
Cor.I.32 
Cor. X.26 


1, 


CHALTER XI 


The following bactorium inhabits tha surface and doopor parts 
of tho skin 


"ta, Staphylococous epidermidis 


2o 


36 


4, 


5s 


Te 


b. Eschorchia colt 
Ce Clostridium acotabutylicun 
de Diplococcus pnoumoniaa 


The first vaccination was porformed by Biward Jamor against 


& rabios 
*b, smallpox 
ce, dipthoria 
ad, tuberculosis 


Activo immunity is acquired by ono of tho following 


*o, tho injoction of antigens called toxoids 
b, taking antibiotics 

Cc, an injoction of antisorun 

dad. by uso of axotoxins 

©. none of thaso 


dn agont which kills microbes is 


*o, a gormicida 
be an homicide 
Ce a parasito 
d. a saprophyto 


rathogenic organism 


& live on one living food supply 
*b, causo disoaso 

Cc. causo formentation 

d. causo dacay 


Which of tho following disoasos ara caused by bactoria? 


&. influcnza 


be. poliomymolitis 
c¢. fLovor blistors 
de common cold 
*aq, nono of thaso 


Toxins aro poisons producod by 


Q virus 
*b, bactoria 

c, organism 

d. tissucs 


8 
P43 


Cor. I.14 


Cor, X,08 


A 
8 
P 32 


Cor, Iei5 
Cor, X~ Od 


A 


6 
e 34 


Cor, 1.38 
Cor. X15 


A 

6 

’ 2h 
Cor, 1,22 


Rww V 
VWUL'e X04 


A 
6 
v 23 


Cor, 1e2l 
Cor. X.15 


8. 


9e 


10. 
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CHAPTER XI 
Harmful activities of bacteria incluco 


*a. production c% toxins 


b, preduction of antibodics 

c, production of acotic acid 

cd. production of cheosas 

® productinn of :1itrogm in tho nitrogem cyclo 


Substanco produced by other organisms which ‘inhibit tho 
growth of cortain bactoria aro calica 


& antitoxins 


*b, antibiLotics 


C. bioassays 
d. antisoptics 
6. actinomycates 


Which of tho following discasos in man is not causod by a 
virus? 


& yollow fover 
b. influcza 
ce. polionyclitis 


*d, malaria 


O,. mumps 
Tho organism which livos on docaying organic matorial is tho 


*a, saprophyto 


be carnivorsa 
Cc. parasita 
dad, autotroph 


Tho not cnorgy gain from tho broakdown of glucose in tho 
cytoplasm will produco how many AT?s? 


de 38 ATrs 
De 4 ATi‘s 
ATVs 


rd) 
we Ft ham 


od, 2 AT¥s 


Tho following quostion is concornod with morgy rolationships 
in carbohydrato motabolism, 


Anaorobie rospiration is to acrobie rospiration as 


fe moro cnorgy is to loss corey 
be 34 ATF molocules aro to ona glucoso molecule 


Xe, 2 ATP moloculos aro to 36 ATP molocules 


d. somo liborated anorgy is to no liborated morgy 


P .28 


Corelel2 
Cor, %,18 


A 
ly 
® 52 


Cor, 1.48 
Cor, Kel? 


CHa TER XI 


Ys, Fassivo tmminity differs from active immnity in that 


Qe 
be 


Co 
*d, 


Os 


tho body produces its own antibodics in passive immunity 
it is moro permanent than activo immunity sae 
& longor timo is roquirod to dovelop passive Smmunity . 
passivo immmity is inmodiatoly produced by injection of | 
antibodies from another organisms , 

in passivo,immmnity a vaccino is uscd which contains 
cithor dead or woakened discaso=producing bactoria or 
virusos 


15. Fathogamic organisms 


Qe 
*b, 
Ce 
d. 


livo on a non-living food supply 
causo discaso 

causo formmtation 

causo cocay 


XI~3 
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B 
8 
P IL 


Cor,1.10 


rN 


Cor. f.53 
Cor. Xel5 


B 

6 

P13 
Cor. Ts 23 


Cor, X=el7. . 


rH ON 


58 


Cor. I.15 
Cor X15 


B 
7 
x 38 


Cor, I=.L0 
Cor. X~.18 


CHAPFER XI 


1. Our knowlodgo of bacteria is rolated to proventivo medicine Py — 


purifying our water supplios : = 
spraying. for insoct. control 

quarentining of people with disoases. — 

using garbage disposals — aa oe & 

alL-of' tho above 3 34 


2. Tho advantages of activa ‘acquired im ty over passive in- 


Qe 
De 


é Xo, 


de 


is for tanporary immunization only : | 


thoro is loss chanco of dovoloping a roaction 

esusos tha body to build a maximum amount of antibodics 
4mmodiately .  -. a oo 

activo acquirod immunity lasts fora longor poriod of 
timo , 


7 te 


3. Of what significance to en affective 4mmmizdtion program 9 -” 
against dipthoria is the fact that tho dipthoria organisms’ — 


_socrote a protein toxin? . 


Qe 


*b, 
Ce 


ia 


the activo toxin can bo injected into the 4ndividual 
without causing harm | oo 
tho toxin can bo troatod chemically and rondoroed harmloss 


an the chemically troated toxin tho protein is dostroyod 


and thorofore cannot stimulate tho production of antibodi.ss 
tho protain of tho toxin cannot be dostroyod by tha toxin 
can be rondorod harmloss by chenical treatment, thus -* - 
stimulating tho production of antibodios “a 


ty. Antibodios from tho mothor can pass through tho placenta to 


. 


tho unborn child. Of what significance is this to tho nowe 
bom child's ability to fight discasos? 


de 
De 


Se 


*d, 


carmot halp the now born child fight off disoaso 
$s ari cxample of artificial passivo immunization 


‘antibodies aro not specific and thorefore tho antibodies 


rocoived from tho mothor can provent tho newborn child 


_ fron contracting ‘o#l Cisonses -' 3 et re 
-antibodios are specific, therefore tho antibodies rocoivod 


from tho mother can provent tho nowborn child from contract- 
ing only tho discascs which the mothor has ‘had 


5, Bacteria produco two typos of toxins’ ‘mdotoxins and oxotoxins 


Qe 
be 


Ce 
*d, 


oxotoxins aro difficult to control 
oxotoxins have low virvlcnco 
endotoxins havo high virulonco 
endotoxins aro difficuit to control 


XI-4 


oe we & & CHAPTER XI 
Cc dee bactorium is isolated in a shoop,. which has just contractod 


disoaso X, which procoduro below would be bost to show - 
Pose that the a causod tho discaso? . — —— \ 
Cor.I.37 | . ; fina tho samo bacterium in other: ‘disoasod shop 
Cor.X,28 *be ea tho bacterium in a hoalthy shoop, produco samo 


TS and recover tho samo organiam trom tho infoctod 


ce Anjost oct the bacterium into hoal shined. Asolato tho shoop 

observe for any unusual symptoms 

ad, subjoct tho bactorium to all Teele discriminatory 
_..tosts, to soo if it is. physiologically similar to othor 
bacterial species which .causo discaso in’ shéep 


| : > + 2, Koch. probably assumod all of tho following coxoept 
| P 27 a. tho organism bolicved to causo disaaso is always proscnt 
' b. tho organism mist bo isolated and grown in puro culturo 
Cor,I,08. .. *e... tho organism mst bo able to roproduco 


Cor. Xe,0% . .d. dnoculation of tho. organism into’ a hoalthy host must 
| produce tho disease: 

© disoaso producing organisms aro: eaeve proscmt whon tho» 
-. . disoase occurs | - | 


M4 ? 
oe ut 


—C or. «Se, A Lood processor found that many of | his casted products ware 
ii - boing roturnied bocatiso of bulging cans, Ho docided to mako 
P .60 "a thorough investigation of the canning procoss, but boforo - 
a ho could ‘completo tho investigatinn ho folt tho bost provon= Cj 
Cor.Ie36 =» ... .tativo procedure would | ae 


: Cor, X,18 
| a thorough eshdivtts of tho’ siogotatlos 
De Aneroaso cocking tinc . 
*c, .subjoct tho camncd product, to miro hoat for a longor 
poriod of tine 
ne ERooEO tho canned product ‘then thaw boforo doli.vory 


“hy Aman and wifo woro oxposod to tho mumps when thoir daughtor 
owes, - eamo down with tha discaso, Noithor ‘parent has had tho mumps, 
oF _.» bat tho mn had. chicken pox and moaslos whoroas tho wifo hadn't 


Mog 


Cor, 1.22 Qe tho wifo. is‘ moro apt to contact tho. mumps 
Cor,X,06 | be. the man is more apt to contract tho mumps as ho is nee 
"Loss resistant’ to discaso 
%¢, both man and wife havo an cqual chanco for contracting 
_.» ... tho mumps ; 
ad, both aro immuno to mumps ox cleo thoy wowld-heve had 
them during chiidhood | 


¢ 5, Most pathogens aro highly per = both as‘to tissuc dn | 
4 host. Tho most likoly cxplanation for this specificity ‘as the 


a) 
| a mode of transmission 
Cor. 1.27 be mothod of reprodaction (oy 


Cor’, X19 c. host’s rosistanco aa 
*d, osscntial mvirometal roquiranmts aro fulfillod — 


| 
! 
| 
| 
] 
! 


P .62 


Cor.I49 
Cor.Xe25 


D 
6 
P alt 


Cor.1el9 
Cor, X.06 


Meo 


032 


Cor,1.19 
Cor, X11 


D 
6 
P 25 


Cor, I-, 07 
Corei=, 04 


D 
4 
P .60 


Cor. 1.41 
CoreX, 0% 


1, Assuming that al) 


CHATTER XI 
known anthrax bacilli wero killed by somo 


wondor drug only to havo the discaso crop out again 20 yoars 
lator. This would load you. to boliovo that ; 


spontancous gonoration js possible 
all tho tacilli had not boon killed 


pootont toes anton, Was, Foe p one Aboat a now strain 
actorial cross~bro > a ; 
dormant cndosperes wore united with a favorable growta 


environment 


2, Wo find a now disoaso that suddenly swoops through out tho 
population, Wo find that the carrior is tho common houso 


fly. From this wo know that 


tho discaso is in the blood of its victins 
tho disoaso livos in tho digostivo tract of humans 


it camot bo sproad by othor animals 
mosquitoes will also carry it 


3. Dr. Fleming's discovory of poicillin has boon labeled “s. 
Incky chaneco”, Wo can conelude that 


Qe 
De 
Co 
*d, 


anyono of us can bo as lucky 

penicillin mold may have bocn secon by othors boforo Fleming 
his discovory is not roally groat 

ho had tho mind of a kommly trainod sciontist 


4, Salt is commonly used as a preservative for moats such as 
pork, Which of the following is probably an explanation 
for this? 


Ge 


be 


*O, 
de 
Ce 


salt changes tho pH valuo to a highly acidic condition 
which is unfavorablo to putrofication bactoria 


salt changes the pH value to a highly alkalino condition 
which is unfavorablo to putrefication bactoria 

salt plasmolizes tho bactorial colls so they cannot function 
salt causes tho bacterial colls to burst 
the bactoria cannot assimilate salt 


5. If an aroa‘had a tomporaturo of loss than 0° for three years 


all lifo would porish 

all bactoria would porish 

only ondospore-producing bacteria would survive 

] cea would rocover after the tomporature raised 
above 0°C,. 


Oe 
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' ‘CHAPTER 4I 


-- 


6, When John was a boy ho had such a mild caso of polio that it 

‘went unnoticed by both him end his peronts. When in collogo 
both his roommates becamo ill with the disoase but John re- 
mained well, Which might best explain his romaining woll? 


*a. ho had gainod an immnity by his oarly exposure to the 
disease ; a 
_ be ho was just fortunato = 
'* @. ‘he probably was ‘not oxposed.while in college 
d. ho always woro a mask whon around his sick friends 


XI-7 


A 
2 
P .20 


Cor,I,01 
Cor, e 01 


P 58 


Cor .I.34 
Cor eie29 


a 
8 
P .90 


Cor.1.13 
Cor.Xe13 


A 
6 
P 29 


Cor.1.27 
Cor. 25 


de 
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Cor,1,20 
Corekel7 


be 


6 
P .52 


Cor. 1,07 
Cor.X.OL 


CHAPTER KIT 


1, Tho basic characteristics that place tho slime mold ina 
unique position is 


a. tho fusion of gamotes that bocomo amooboid with the for- 
mation of a now plasmodium : 

b. tho ability for a miraculous metamorphosis to tako placo 
in a relativoly short timo 

c. a rolationship to old world single colled plants and 


s 
*d, ovolutionary charactoristics of the organism 


2. Solect the itom listod bolow that doos not apply to ono or 
another of the. structuros produced during tho lifo cyclo of 
tho broad mold, (Rhizopus) ; | 


Ge hypha 
b, sporangium 
c, zygote 
*d. ascus 


3. Bread mold belongs to tho group of 


a algao 
be. mossos 
*e, fungi 


d. forns 


4, Truo fungi 
*a. mnovor contain chlorophyll : : 4 
b. aro usually autotrophic 
c, aro always dopondent on wator to completo’ the reproductive 
procoss : 
d. usually oxhibit altornation of gonoration 


5. Whon considoring tho balanco of naturo, cortain fungi play 
an inportant role in maintaintrg sone chemical cyclos, They 
aid thoso chonical cycles by 


a. producing substances such as antibiotics which inhibit 
the growth of othor organisms ; 
*b, taking part in the procoss of docay 
C. providing an important source of food for other plants 
d. causing disoaso which may result in death to many animals 


6, Most truo fungi oxhibit an cvolutionary chango by which thoy 
havo becomo adapted to a land environmont. This particular 
chango is ‘ 


a. amooboid movement as oxhibited by tho slime mold 
*b, a modification of saxual reproduction in which parent’ ° 
strains form spocial hyphao that fuse with one anothor 
Cc. a root for tho absorption of wator from the soil 


d. an autotrophic moans of obtaining food 
XII~1 


3 
P 33 


Cor,I.20 
Cor kel 


h 
6 
P oH 


Cor.I.40 
Cor.4.06 


a 

3 

P 31 
Cor.I.19 


Cor. X19 


‘ 
6 
Pp 46 


| Cor.I.48 
| Cor.X.31 


at 
6 
P .76 


Cor.L.37 
Cor X%.29 


da 
3 
P 267 


Cor,1.38 
Cor.X.28 


6 
P 53 


Cor.I.35 - 


Cor del7 


_8. Tho slime mold is an organigm which 


10. Molds cannot carry on tho process of 


CHAPTAR XII 


7. Tho stago of the slimo mold lifo cycle producing spores is the 


& plasmodium 

b. slug 

Cc, anoeboid stago 
¥*d. fruiting body 


&. is dividod = xto many colls 

b. possess a confining coll wall like all plants 
*C,. possoss many nucloi ombedded in the cytoplasm 

ad. has a singlo meclous like the aneba which it resemblos 


9. The ono or more flagellatod colls which ariso from a spore 
of a slimo mold may function as 


¥*a,. gamotos 
be. zygotes | ; 
©, both gamotes and zygotos. «. 
-d. sporangia — —  * 


& assimilation 

b. diffusion 

ec. oxcrotion . 
*q. photosynthesis (3 


ll. Al1L non-groen plants do have 


a. stons 
*b, spores 

c. loavos 

dad. roots 


12. Yoasts reproduce by 
ae fragmontation ; ee 
b, ndiosis 
*c, budding | ole 
d. rogeneration 


13. Tho portion of tho slime mold which produces sporos is the 


Ge plasmodium 

De slug 

Cc. amocboid stage 
¥*d. fruiting body 


XT I=2 


4 

P 71 
Cor.I,07 
Cor .X, 04 
A 


6 
P 42 


Cor.T 24 
Cor.X.19 
& 

6 

P 255 


Cor.1.18 
Cor,X,14 


4 
6 
P. 


Cor.1,30 
Cor, %,12 


14. 


156 


16. 


Germination of a sporo of a slimo mold requires 


Be 
be 
*c, 
de 


Tho 


Asoxual roproductivo colls of fungi aro callod 


Be 


. *b, 


17. 


Ce 
de 


Tho slondor throads found making up tho bulk of a fungus 


plonty of water’ 

a suitable temperature only 
both plenty of water and suitable temperature 
autotrophic capabilitios 


motamorphosis in slimo mold rosults in forming 


vacuolos 


fruiting bodios 


cytoplasm 
macloi 
flagella 


soeds 
spores 
gamotos 


isoganctos 


are called 


rhizomos 
hyphae 
sporangia 


gamotophyta 


CHAPTER XIT 


CHAPTER AIT 


Complete the following: important biological principle = 
the lowor tho probability of survival of offspring 


a. tho groator tho mnbor of typos of roproduction an organ@ 
_- ism will possess 
b. tho groator tho mmbor of spacies of that organism 
*e, the greator the rate of production of offspring 
d. usually thoro will bo a greator numbor of gamotophytes 
for that particular spocios . 


Why do fungi nood to produco such a largo mumbor of sporos 
to maintain tho spocics? 


& sporos livo a short tino 

b, only a few sporos havo a chanco for fortilization 
*c, vory fow find a suitablo onvironmont for growth 
d. doath rato of fungi aro high 

O nono of tho abovo roally apply. 


‘®o dotormind 42 molds grow botter ini darknoss or in light, 


two studonts inoculated a picco of moist bread with mold 
sporose. .Ono studont put his broad in tho window subjoctod 
to light. Tho other studont covered tho broad to oxeludo 
the light. Lator, oach roportod to tho othor studonts that. 
tho molds had riot grown much in oithor caso, Of all tho 
suggostions givon oxcludo ono * 


ae cach mombor should porform tho oxporimont both for light ( | 
and darknoss ss 


“by try to discovor all tho difforont substancos upon which 


B 4 be 
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P .57 

Cor. 1.33. 
Cored.32 

B Ze 
3 
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Cor.1e27 
Cor,..00 
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Corelel2 - 

Cor X-.01 

B 4, 
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Cor.L.38 
Coret.eL0 

B 5e 
6 

Cor.1.39 

Cor eher3 
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mold will grow 

c. thoy should try to got difforont kinds of molds with 
which to oxporimont 

d, oach ono should uso a difforont modium, as broad or choose 


Fungi aro decomposors of organic mattor, as a rosult, man 
could bonofit from thig in one of tho following ways 


& oxygon is roloasad 

be humus is formod in tho goil 

¢. COs in significant enounts is, roloasod into tho air 

d. organic dobris is. continuously’ ramovod from man's onvironmont 
*o, toms b, c, and d aro all corroct 


Tho lichon is a plant which oxomplifios a symbiotic relation- 
ship or mtualism (two organisms bonofiting from the presence 
of oach othor). Lichons aro often soon in our woodod aroas 
as bright yollow greon or groy groon growths on tho shadod 
sido of troes, rocks, ote, Lichons are composed of algac and 
and throad-liko fungi. The photosynthosizing organism would 
most Lika y bo 


*a,. tho alizao ( } 
be tho fns1. ee 
c,. bott 
ad. noltic: KIT 


CHAPTER XIT 


C 1. & sciontist was looking under a microscoro at a milticollular 
1 substanco with flagollated colls, He concluded that it was 
P 255 ‘ 
7 a a virus 
Cor.I.32 be. an aninal 
Cor,X.30 c. amold 


d. a floworing plant 
*o,. not onough ovidence given to docide 


XII-5 


D 
6 
P 57 


Cor.1.17 
CoreX.15 


D 
2 


P 4 


Cor.I.14 
Cor X~.03 


D 
1 
P ,65 


Cor.1.25 
Cor.Kel4 


le 


CHAPTER <IT 


Yeast are to buds as mshrooms are to . , Tho best 
£111 would bo 


ganotes 
hyphae 
zygotes 
chloroplasts 
spores 


2 Simplo plants aro considorod to be similar to aninals bscsause 


Be 


Be 
*b, 
Co 
de 


In 


thoy aro autotrophic 

thoy have flagolla and movomont in roproductive stages 
they look like small animals 

they aro found in fresh and salt water 


comparing bacteria and fungi, which of the following would 


apply to most of tho membors of cach group? 


hetorotrophic 

chemically breakdown organic molecules 
valuable to man 

havo similar growth requirements 

all of tho abovo 


Cor.1.2]. 
Cor. X.03 


A 
8 
r 46 


Cor.1.26 
Cor. X12 


di 


3 
iv 48 


Cor. 149 
Cor. X32 


A 
9 
P 43 


Cor. 1.06 
Cor. X.06 


Cor.Le26 
Cor. 4.22 


A 

h 

i 456 
Cor. 1.18 
Cor. X26 


A 
8 
P ,82 


Cor, 1.23 
Cor, X400 


CHALTER XTIT 


1. Tho oldost-algac fossil found may date back to the 


a. Cambrian period 

be. Devonian period 

ce. Silurian period ‘ 
*d, iro-Cambrian periad 


2, dn organism which produces its own food is said to ba 


ae hotorozygous 

be. homologous 

ce. hatorotrophic : i a. 
*d, autotrophic 


3. Which of tho following statcments is corroct? 


%a, gamota + gamato ~ zygote 4 organism 
b, .gamota. sygoto ~ organisn ° | 
©, zygote + zygote +gamcte + organism: 
d. zygota ~ gamote 2 organiam 


4, If intrusive ignoous material aga dated at 1.6 billion yoars. 
was found associatad with sodimcntary material containing. 
fossils of carly plant lifo, we know that 


#2, thora were plants in the Pro-Cambrian poriod 
b. thd sedimentary rock is also 1,6 billion yoars old 
c, thero wero simple animals in the Fro~Cambrian period 
d. the photosynthetic process was acting in tho ?ro-Cambrian 


timcs 


5, Fiants containing chlorophyll illustrate a type of nutrition 
called 


*a,. Andopencent 
be dependont 
c. parasitism . 
d. saprophytism 


6, Diatoms 


a, are found only on land 

b, aro found only in fresh water 
Cc. are all aliko 
#d, make all their own food 


7, Tho ago of tha carth is most closely estimated at zpproximatoly 


& ono billtor: years 

*b, five billion yoars 
oc, threo and one-half million yoars 
d, one million yoars 


ATIIe% 


Pb 38 


Cor, 1.38 
Cor, X21 


& 
8 
F 65 


Cor.I.17 
Cor, X,11 


P28 
Cor, 1.06 
Cor. X.05 


8. 


De 


10, 


ll. 


126 
© dn that tho sporos neve 


CHAPTER xrrt 


The portion of tha carth "sg existonec which passed before 
— appeared that wore capable of leaving fossil traccs 


Tho first ovidenco that plants had invaded the land from 
the sca comos fron fossils of tho 


ay Pormian period - 


be CaonozolLe ara 
*c, Cambrian poriod 
Gd. Paleozoic cara 
G. Dovonian poriod 


A charactoristic which ahows moro ee of ee to protozoa 
rather than algac is that rae 

Qe aro autotrophic 

be have nucloi — 

c. havo thick cell wells 
*d. are hotorotrophic 


Diatoms aro tho mst abundant organism in tho world next to 


*d, baoctoria 


. Spores differ from tho zygote in the lifo cyclo of tho Ulva 


ae Lawor sincaseunes but mora nuclei 


:* be moro flagolls and moro chromosomos 


C. loss flagolla and morc chromosomos 
ad less flagella end less chromosancs 
*o. moro flagalla and loss ~aromosomos 


xATII~2 


Bo 
P Pe 3 


Cor.I.11 


Cor.X.08 


B 
a. & 
PB 25 

Cor.1.25 


Cor. Xel7 © 


Be - 
3 
P .24 


Cor, 113 
Cor, X15 


B 
9 
P .66 


Cor. I,14 
Cor.X.08 


B 
6 
k 82 


Cor. I.15 
Cor, X.16 


oe 


Be 


30 


_ is formed, thoro aro 32 chromosamos, . 


siete | CHAPTER mmr 


“A new ‘ipetiar plant named Ulloa has. been found which reproduces 
“only by mitosis, On tho basis of what ‘you hava learned - 
‘which is correct? 


#2, tho plant will probably not survive for many gonorations 
‘beeause of the inability to. gonciicaliy recambine. genes. 
“be, ‘the plant will flourish becauso of its simplo lifo cycle 
Ce environmental changes will not havo any effoct upon tho 
plant's survival rate oe 2 
de none of the above is right | _ a 7 


a 


‘Spirogyra, an algao, has a melous which, contains 16 chromo- 


This is tho monoploid or ln number, Aftor tho zygote 
This is the diploid or 
When is the Sprogye 3 in the smaaiat hie staga? 


SOMOS » 


2n numbor, 


“What reproductive. process takos Blase in tho dovoloping 


sporophyte stogo? 


& budding 
be gamctcs 


-"%e, modosis 


lv, 


5e 


that A contained twico as’ much diatomaceous carth as B,. 


d. mitosis - 


Os fertilization 
7 


A house wifo was shopping for a cloansor to uso to cloan hor 
sink, Sho read the labels on different products and found . 

Sho | 
corroctly docided that 


*a.- B would not scour the sink as woll as A 

be A would bo bettor to polish glass | 

ce B would be battar to uso to scour frying pans 
ad. 8B would olcan the sink battor 


A laboratory technician observed two colonial autotrophs, A 
and B, undor a microscopo. He noticed that A showad cortain 
calls to bo potentially roproductiva, He could concludo that 


a A had no division of labor 

be B_ had some division of labor | 

ce 4 mora closcly approximated a miticallular organisation 
*d, Bmorc closoly approximated a milticollular organization 


xU1I-3 


—_ ER 


What will bo tho percentage of ‘icad and percentage of uranium 


in a rock aftor a period of. eightom billion years? 


Qe 100 por cent uranium, 0 por.cent lead - 
be 50 per cent uranium, 5) por cont load 
*c, 5 por cent uranium, 95 por cont lead | 
ad, 0 per cent uranium, 100 por cont lead, 


‘Ifa nowly found species of plant produces both malo end 
female gamotos and then lator produces spores < but both tho 
FP 237 — gamootonhyto stage and sporophyte stage look similar, then - 
a ' on this basis one could say - | 
- Cor. 2.29 : a 


— Cor.X.18 a, this is a Sporo-Gamo plant 
by, no such plant cists | 
*c, tho lifo cycle of this plant is similar to Ulva 
d, tho life cyclo of this plant is similar to ferns 


‘gs 


—=&B If a sporo, aftor gorminatinn, dovelloped into a plant on 
9 = which no sporos coild bo located - ono could say 
P . 
a a this plant does not havo any moans of voproducing, because 
Cor. I-01 it doce not havo spores ae wh, 
Cor. X~.06 b, it is ovident that this plant mst havo malo and femalo 
gamoatos -a ; 


c, this plant is a non-reproductive mutant | 
#a, moro information is noodod to form a conclusion 


B Many forms of plant lifo ovolvod onto land because 
1 ; 
055 a. support is casior. on land than in water 
- b. absorption of CO, is casior in tho air than in wator 
Cor. 1.27 ¢. roproduction is Simplor on land than in water 
Cor. X.13 *d, thoro is less competition on lend . 


5 Which does not fit in the following group? - 
P .70 7 1 HA 
> * De 
Cor.1I.36 Ce 

Cor. X19 d. 
, ©. gamotos 


CHAPTER XIII... 


‘1, A biologist was studying two different typos of unicollular 
organisms which he labolod A and B. Specimen A was found to 
have a coli wall, a muclous, chlorophyll b only, and oxhibi= 
tod hotorogamy, spocimen B was found to posscss 4 coll wall, 

a micious; -chibrophyll a and by; and exhibited isogamy. On |. 

Cor.X:09°: °° ‘tho basis of tho evidence given, which spocisen would probably. 

‘be.most closely related to the malticellular grecn plants of 

today?’ - 7 . 


« 


*a, specinm A 
- b. specimen B : 
c, oither spociam 4 or B . ~ 
d. not cnough information given to form a conclusion 


Corr 3 - 2. A eolus. monkey was placed in a closed system which contained 
: 9 55 liters of algao suspension end an air space of 230 liters. 
P48 °C From the following data, what could you cohclude if the exporie 
“eS mont was to continue? Aftor an hour of: oxperimentation, the 
Cor.1.13 02 content ineroasod up to 25.por cont, while tho C0, content 


Cor, X.11 _ did not oxcocd 1 por cont. 


IN LITERS | lo 4/4 eu! 0 produced by algac 


QUANTITIES 1 o/+ ' 0, consumed ‘by’ monkey 
| 


LL Ly ia + ce20 CO, produced by monkey 
| WY: es | ~. uxx 60S absorbed by algac 


From tho above you could concludo that 


a. tho QO content would continue to increaso 
be tho monkay would becomo hyperventilated 

ec, the CO, = 05 ratio would roach an imbalanco 
Kc, all of thoso 
6. nono of thoso 


D 
ae 
P 86 — 


Cor.Ie25 


t Cor. Xe30 


D 
1 
P 69 


Cor, Le 13 | 
_Cor.X.13 


CHAPTER XIII 


What. is tho Baeree nen: of tho rolo in insects in plant 
" aevelopient?: 


Be insocts got a ‘source of food 
-be .8omo insocts have a placo to rear young 
» Ce Somo.plant posts aro ee by somo insects who ‘feod 
on then - 
*J. gamotos of ono plant aro transforrod to tho gametos of 
anothor 


2. What is tho significanco of tho scien of tho discovory 
of bluo-greon algae colls dating back to an oarly goologic 
period to the plants of today? 


_ they ropresont ovolutionary prodocossors of hotorotrophic 
| organisms 
_b,. thoy roprosont a hithortofore unknown typo of chlorophyll 
@, thoy aro the biggost fossil finds know 
de thoy have unusually largo and highly dovolopod colts . 


3. <A rock specimen was found to contain approximately 20 por 
cont load 206 and 80 por cont Uranium 238, Tho half lifo of 
Uranium 230 is 4.5 billion yoars, What will bo tho por cent 
of lead and por cont of Uranium in tho rock nine billion 
yoars from now? 


Por cant Lead Per cent Uraniun 
; Be 20 80 
b. 4 60 
Cot 60 ho 
*d, 80 20 


Qe 90 10 


Cor. 1,1 
Cor. X31 


A 

6 

P 31, 
ei 

Cor. Le2t 

Cor, X.08 


Cor.1.34 
Cor.X.09 


h 
3 
P .09 


Cor, 1.13 
Cor, X14 


A 
3. 
Core 1.05 


Cor X11 


vo 54 


Covel.27 
ey er 20 


Zo 


Ze 


CHAPTER XIV 


, According to tho toxt; tho.nost primitive vascular plants 


‘Gontained only ono of tho a 


a roots 
b, leaves st «3! 


*c, stms . - “ 


de seeds 


Which of tho following soems to bo a trend in eeu of 
highor plentat ee 


Has docroasing Gaines of the gamotophyte gonaratdon 


b, . do¢roasing nood for photosynthosis 
ce, docroasing danminanco of the sporophyto gonoration 
d. dcocroasing nood for photosynthesis | 


Which of the following dovolopments is. considered most impor= 
tant in allowing the mosses to acquire sufficiont watoar for « 
lifo on land? 


&- dovelopmont of sporcs 


- ®b,° dovolopmot of root~Liko rhyzoids .: 


4, 


5e 


¢. dovelopmant of truco roots 
d, dovolopment of hyphao 


Which statancnt is most truo of all plants? 


4. procucc gametos by isogamy or hetorogamy ‘ 
*b, produce sporos at somo stage in life cyclo. 

c, contain chlorophyll and carry out photosynthosis 
‘do’ oxhibit altomation of gohoration 


Seod plants, such as pines, havo. both malo and fanalo gamoto-~. 7 


phytes. Gamotophytos dovelop from spores. Thoroforo, if 
you follow this lino of roasoning, wa havo ae described a 
condition known as 


Qe Asogsmy 
be hotorogany 
Cc. isospory 
*d, hotorospory . “ 


Tha gamatophyte is vory aan in soo plants. What is tho | 
mole gamotophyto in those plants? 


Qe a spora . 
be 4 Sporangiunm 
*co, a palion grain 


ra RL An . 


A 
3 
P .27 


Cor. TAB 
| Cor. X.25 


A 
3 
P 673 | 


Cor.Le10 
Cor. X.12 


Lh 
6 

Pp bo 
Cor.I.39 
Cor. Xeit 
A 
6 
P 7 


Cor.1.26 
Cor.X.05 


Cor. 1.40 
Cor. X35 


P 40 


Cor. 1.17 
Cox, %e07 


A 
8 
I ot2 


Cor. I.15 
Cor. X12 


8. 


Je 


10. 


ii 


12. 


136 


Which process bogins or initietos the monopLoid (N) condition _ 


*b, 


CHAPTER XIV 


a, mitosis 

moiosis 

ec, fortilization ey 
d. ambryo dovelopment . 


Tho principle advantage to plants of cross-pollination is 


a. pollination is moro cortairi ae 

this allows for genotical rocombination of offspring 
c, this tends to koop the typo of offspring moro uniform 
d, it givos tho boos somothing usoful to do 


Follm grains aro produced by the P 


a, stigma 
b, stylo 

onthor 
ad, ovary 


A poach is the rosult of an enlarganent of ‘which part of the 
flowor? : 


Qe pastil 
be stamm - 

ovary (| 
d, stigma 7 a 


Of what significances to tho reproduction of tho spocios is. 
the fact that livorworts must live in a mojst aroa? 


ae tho plant would dry up 
be. bocauso all livorworts aro aquatic 
tho sporm requires a film of wator ~ 
d. saods nacd moisture to germinate 


Tho ossontial ovolutionary stops in tho development of the 
sood requirod all but ono of the following 


a. introduction of hotorospory 

introduction of lsogamy 

c, formation of intogunents around tho sporangia 
d, rotontion of fcmalo sporos in tho sporangium 


Tho gemotophyte generation of tho seed plants is 


a, dominant ovor tho sporophyto 
%b, dopendent on the sporophyte 

c, occurs as a soparato plant form 
d. is photosynthetic 


CHAPTER XIV 


A | 14, A waxliko substanco that assists in reducing tho rato of 
6 - evaporation from surfaco calls of plants is 
Loe 
ee an *o, cutin 
Cor. 1.43 b. parafin 
Cor, X.16 ce. rhizoids 
d, cytoplasm 


The diagram bolow illustratos tho lifo cyclo of a plant 
oxhibiting alternation of gonoration, 


i aia son 
Wer P) ~s 
of ig rd 7 
A od IN _Y¥ 
in. TEES 
Sorin 
XE ne N Ee 
id *. ~\ We otis i a 
‘rt 


A 15. Which numbor indieated tho sporophyto ganoratinn? 
3 | 
P 18 na. I 
i ot oe b. MII 
Cor.I.25 ec. II 
OreX. d, IV 
A Which numbor indicatas tho zygoto? 
3 
P «60 
Cor.1.32 


Cor.Xel2 


e 


CHATTER XIV | 
B 1. Ina ary climate y forns usually cannot go through an ontiro 


ae lifo cyclo. Usually, tho stage that cannot bo found is tho [ 
2, spore 
Cor,1I.21 b, sporophyto 
Cor. X28 Cc, sporangia 
d, rhizomo 
*o, gamotophyte 
B 2e Which of tho following do you considor tho most important in 
6 roloasing the nood for vascular plants for Zpoo water in 
P 47 fortilization? 
Cor,I.01 a. hotorospory 
Cor, X=.10 b, dovolopment of enclosing ovulo around tho ogg 
%o, ovolution of a pollm tubo to carry a spor 
d. dovelopmont of bright flowars to attract insocts 
B 3, A mmilticcllod plant was found on tho land near tho soa, Tho 
4 plant containod many surfaco poros, had rhizoids upon its 
FE .26 undor surfaco, and contained largo ogg cells confined to a 
| femalo reproductive organ. A cross soction cut showed no 
Cor.1.25 veins,. Which is probably truco? | 
Cor. X19 | 
a, tho plant roally was a marino plant which washed up on 
_ shoro 
*b, tho plant was a land plant which apparontly grows noar 
the ocoan 
c, tho plant was a vasculer plant which was growing noar tho 
soa 
d. somo othor oxplanation is neoded to oxplain the presonco 
of tho plant 
B 4. What is tho significanco of hotorogany to survival of tho 
8 sporophyta? 
bP 30 
oe *a, mora food can bo storod 
Cor 1.13 b, the sporm is strongor than tho ogg 
Cor.X,05 c, tha gamotos can movo furthor and fastor 
d, tho ogg is in a moro favorable placo for furthor growth 
i 5. 4d probable succossion of plant lifo on axposed rock is 
P .64 a. forns, annuals, lichons, moss 
b, annuals, moss, lichens, forns 
Cor. I.17 lichens, forns, moss, annuals 


Coe 
CorsX.25 #d, lichons, moss, forn, annual 


B 
1 


P 58 
Cor.1.20 
Cor.X.09 


B 
6 
P jl 


Cor.I.03 
Cor.ae09 


B 
3 
Pe 


Cor. Ie12 
CoP ade 03 


Oe wet a 15 


CHAPTER AIV 


6. Tho significance of embryo formation in the colonization of 
land by groon plants is 


Be 
*b, 


Co 


de 


that once an embryo is formod it is no longor subject to 
mochanical injury . 

that in torrostrial plants tho embryos develop inside 

tho protective covering of tho female reproductive structuro 
that onco an ombryo is formod thoro is no apparent neod 

for rrotoction of tho ombryo from tho. clements of the on- 
vironment . 

none of tho abovo 


™, If you found a plant with flagolletod gametos and cutin on 
tho outor surfaco, you would assume that it grew ; 


in tho ocoan 
in swampy aroas 
in the dosort 


anywhore on land 


Tho diagram bolow illustratos the lifo cyclo of a plant ox- 
hibiting altornation of goneration. 


oN, 
. eee We, 
— aol hi 

a a hewn we ie ri cape m nerrer ea enact | 
jf a _ 
+ gene VV SEC ‘3 pee : 

\ oe i 
N a. — Xe a a | 

{ ome 4 i 1. 4 or 


€ to Ones a iemaemen nen ine caer 
. 


8. If you woro told that stago I is attachod and dopondont of 
stago II, this would bost illustrato tho lifo cyclo of 


*a, 
b. 
Co 
de 


& moss 

a forn 

a gymnosporm 
an angiosperm 


‘9, If both I and II aro soparato indopondont plants whon maturo, 


this vwonld post illustrato the life cyclo of a 


a 17) 


Athy. 
eC. 
ds 


LLvordark 

F077 

450 troo 

Tl woring plant 


RIV=5 


C 
8 
P 74 


Cor. .18 , 


Cor.X.05 


C 
6 
P «70 


Cor, 1.20 
Coreh.05 


P 54 


Cor.I.17 
Cor.K=-.03 


C. 
9 
P .28 


Cor.1.10 
Cor eXel5 


C 


9 
P .22 


Cor.1.15 
_Cor.4.07 


CHAPTER .XIV 


1. Which of tho following would not stop solf-pollination in a 
self-pollinated plant? 


Ge 
bs 
Ce 
¥*d, 


2. if 


cover tho stanon 
covor tho pistil 
ronovo tho anthor 
remove tho petals 


a plant is to grow at loast 20 foot tall in a dry onviron- 


nent it would havo 


Ce 
de 


Questions 4 and 5 aro based on tho bargrarh 


rhizoids and a vascular syston 
roots and flagolliated gametes 
vascular systom and roots 
rhizoids and cutin 


dnsuro cross-pollination of a flowor - 


‘ 


tho stamon mst bo producod by a difforont flowor than 
tho pistil 

tho flowors must bo dull in color © 

the pollon mst not bo sticky 

tho stanon mst maturo at tho samo tino 


showing dominance 


of tho sporophyto gonoration in tho lifo cyclo of various types 
of plants designatod by capital lottors. 


é 
DOMINANCE 
OF 


SPOROPHYT# 


GENERATIONS . 


CAPITAL LETTERS = PLANT 
REPRESENTATIVES 


4, Tho -plant at Dis most likely a 


Be 
De 
*e, 
de 


roso 
noss 
fern 
pino 


5. Tho plant roprosonted at B is probably 


*a, 
be 


Ce 


de 


noss 
forn 


pino 
tulip 


D 
b 
P 417, 


Cor.1.07 
Cor.X4.10 


D 
6 
P 043 


Cor eke 09 a 


D 2 8 
1 
P .50 


Cor. Ie16 
Co5ehkel.O 


CHAPTER XIV: 


1. Ina portion of the. arid Southwest it is ‘found that the 
numbor of Pronuba Moth was incroasing and tho numbor of 


c 


Yueca was slowly dccroasing. As a rosult of this a biologist. -. 


might think 


ae Pronuba would contimo to increase.:: . 


b, Yucca would contimo to docroaso 


. 
te 
ar) 


*e. givon onough timo, Promuba would tond to docroase 


d, :Yucca soods woro boing destroyod by the Promiba 


Stel ae 


a 


2. In correlating structure. with function: in vascular plants «.. : 


which of tho following has made possible tho, growth of vory 
_ tall redwood .troos.of largo sige? «i: , 


a. tho presonce of phioon ‘tissuos for condition of food 
from the loavos to «thor reots and othor.atorago tissues in .. 


tho redwood troo ” 


*b, tho prosence of xylou tissues for tho 
wator and for support of: abovo- ground: poxtions of tho 


plant body 


c. tho prosonco of. photosynthotic tissuos in the noodle=:, «. a 


liko loavos of..thg,; redwood: trogs- 
de: mono.of tho above «:. 


* are 


"“ pnot.to gorminate.., 2 oi: 


wagae - , ‘ 
ere x 


oa 
mi 


5 nd 


rapid movomont of :, 


¢ 


we 
us 


oy 
oH 2@ t 


ew 


.. 3 If.a mtation in a floworing; plant causod: the:poj.lon tubo 


ae tho pollon grain would bocomo flagollatod and swin to 


tho ogg 


*b, tho plant would bocome oxtinet ‘since fortilization 


bo impossible 


wat Soe w 
ce. insocts would carry tho pollon to tho ogg 


. 4 
rele @m 1% 


would, oe 


d, wotor.on.tho:plants would carry tho :pollon to tho ogg 


4, Which of tho following roasons was probably oast sienificant, °: 
during tho evolution of plants. from a water fo land onvironnont?. 


a rhizoids and roots woro dovelopod to ‘obtain water 


é 
a 


b. amiticolluiarity oxposod loss- surfaco to, tho onvironnont 


cutin layor roducod wator loss 


Ce 
__.«#d, the jvosinoneo of, the gemotophyte stage  . |: 


iA we Be 
8 ae 
P 06 


Cor.1239 
Cork. 30 


ri Dy 


A 2 
P 679 


Cor.I.39 
Cor.k 30 
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gone th fee 
Y Gee * ett &e ry 


2 
P 67h 


Cor.I.40 
Coreke22 * 


ue 


Corel .18 
Cor K 10. 


dy +. ‘Be 
8 

P 52? 
H.2l¥,56° | 


Cor.X,30 


igi 


a 6. 
8 
P .67 


Cor. .30 
Cor 420 


a 7° 
8 
P .38 


Cor.I. 3+ 
Cor.k.33 
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CHAPTER XV 


Palisade cells aro found in =” i 


2a 8 


eer ate te £, ta e a7 en « 4 
ston en eer ns es oe 


5 Be 
*b, loaf 


Cc. roots _ oe 
dad. branch ° . os rr es 
o, trunk rae 8 Be ts 


Plants and uate are aliko in that they’ both 


® 


&s movo around in scarch for food - pea 


“by eto’ onorgy 4h the form of ATP’ 


Ce Can produco thoix own food ‘from inorganic’ substancos . 
de . roquiro asentsee? diving conditions : . 
Which: on» ‘of the following is” not away that plants and == * 
— aro oe . 
: aH” 7 a ee 

be. bash srow and roproduco ’ 

oj. both show tovéinent: in — to stimli- 

d. both noed ATP for ‘onorgy 
*o, both can synthosizo glucose fron co, aie inorganic moloules 


Carnivores est only flosh. Tho onorgy toloasod by" rospiration 
within thoir colls was ee * dorived from 
*e,.thosun * 4 . 
be a plant , 


“° 18." oaton flosh  « 


tle thaiz own colls - ene | | 

as wppot layor of" cols’ ‘an ‘the intorlor of a loaf is callod 

tae ‘pasado Vayor : 
b. spongy layor 

'@, Xylem Layor” oy 
de phioott Loyor: ; 


Photosynthosis’ dopends ‘mostly — which oak of tho light 
spectrum? 


*a rod 
be bluo 
C,. groon 
de orango 


Tho procoss of building glucose moleculos in plants 


*a, is tho opposito of rospiration in animals 
be roquiros wator takon in through tho loavos 
C. occurs in both plants and small animals 
d. takos tho placo of rospiration in plants 
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CHAPTER XV 


4 greon plant appoars greon because 

a greon light is transmittod 

b. grcon light is absorbed . 
*c, all colors excerpt groen aro absorbed 

d. all colors except groon are reflectad aa 
ec. all colors are reflocted cqually ce 
&S a result of photosynthesis, oxygen is givon (off by tho. 
green Plant. This oxygen comes from 

Be 

*b, Hp 

Co C,H,.,0 . 

d. nend“o the above * 
Which of the following structures of a greon plant is not 
necessary for photosynthesis? 

a potiolo | 

b,. cambium 

Cc. cortox | 

d. opidermis < 
*o. all of the above aa / 
an ond product of photosynthesis is 
*a,. glucose 

b,. glycogen 

¢. starch 

dad. any carbohydrato —— ° : 
©. carbon dioxido . 
Tho structure which holds the blade of a leaf to tho stem is 
called a 

a rhizone 
¥*b, potiole 

CG, Praneh 

ad, stay lo 

What i> v*.: uamco of tho structures containing chlorophyll? 
*a, srana 


b. vlates 
2, stomata 
a.  hotothorms 
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CHAPTER, XV 


Tho loaf is tho chief photosynthotic structure of the greon — 
plant. i11 cells of the leaf have chlorophyll except 


ag 
De 


. Ge 
*d, 


palisade colls 
guard colls 
spongy cells 
epidermal coils 


Tho continuation of tho petiole into the blade’ of tho leaf is re 
called tho . . . 


Be 
b. 
Ce 
*d, 
Ge 


voin 

sten 
cotyledon 
midrib 
opicotyl 


Chlorophyll is closcly related to homoglobin in our blood, 
Tho main difforenco is that the chlorophyll molecule has 


instead of iron 


carbon 
hydrogen 
oxygen 
nitrogon 
magnosiumn 


loss of water by a greon plant is controlled mainly by 


guard colls 
palisade colls 
epidormal colls 
spongy layor cells 
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CHAPTER iV 


Whon wator onters the guard colls they open and whon water 
leavos tho guard cclls they close, Tho changos in wator con- 
tent of tho guard colls aro in many cases related to changes 
in sugar content, Select the following correct statomont ~ 


a. if tho sugar contont of tho guard cells is high, wator 
loavos the guard colls and the stoma closes : 
*b. if tho sugar content of the guard cells is high, wator 
will move into tho guard cells causing the stoma to open 
ec, if the sugar contont of the guard cells is low, the wator 
"will entor the guard cells and the stoma will opon 
d, if the sugar content of tho guard colls is low, tho wator 
will loave the guard colls and tho stoma will open j 


If a botanist wished to spocd up the rate of photosynthésis 
in a greon plant, ho would not use groen light bocause ° 


ae groon light is tho samo.color as chlorophyll 
be groon light is both rofloctod and transmitted by the groon 
loaf 
*e, tho botanist would want to uso the part of tho visual 
. spoctrum which is absorbed : 
d, tho ultraviolot light provides the greatost source of 
onergy to drive tho photosynthotic process 


Photosynthesis is said to bo a link botweon 


*a, living and non-living 
be. plant and animal 

ce, wator and air 

d. sun and CO, 


Lot us say that groon plants havo boon detected on Mars. 
Which of tho following could wo prodict? 


ae tomporatures usually below froozing 
be groat amounts of helium in tho air 
ec, tomporaturos probably above 60°F 
*d, an atmosphere containing oxygon 


In tho whole sorics of photosynthetic roactions, several 
materials and substances aro changod from one form to another 
and evontually back to tho original form, They are not used 
up in tho ovor-all process. This is truce of all, except which 
one of tho following? 


Be TPN 

b, ADP 

¢, chlorophyll 
*d, Cy 

Ce Hp0 
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CHAPTER XV 


Tho only biochomical process of any groat consequence that 

providos a not gain in chemical onorgy is , : 
& moiosis . 
be diffusion 

respiration 

d. photosynthesis 

e. digostion 


Tho rate of photosynthesis may dopond on tho ‘anount of 
a, moisturo in tho air = : 
b. boron in tho alr 

carbon dioxide in the air 


a. carbon dioxide in tho soil — 


e. all of those - 


In view of tho function of a leaf, ono would expect usually 
to find leaf oriented so that ; 


ae tho sido on which the midrib is, is toward tho sun 

b, its smooth flat sido is parallel to tho sun's rays 

" 4ts smooth flat side is perpendicular to the. suns rays 
d,. the midrib is perpendicular to the groun 

oe. the midrib pojnts to tho sun eae 


Groon leaves kopt in the dark for sevoral days are tested = 
for starch, and no starch is found, This observation could _ c! 
best be accounted for by the hypothesis that’ 7 


a. tho plant stored all its starch in its roots 

b. the chlorophyll had been used by tho plant for food 
light is necessary for starch production | 

d,. tho starch has all turned to sugar | 


‘a 


Which of the following is not necessary in photosynthesis? . 
a. chlorophyll 7 . : 
*b, green light 

ec, rod light 

d, wator a 

Carbon dioxido is to rospiration as 4s to photosynthos: 
ae ca¥bon dioxido | | 
oxygon 
Cc. water 
d. nitrogon 
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CHAPTER XV 


If all green plants disappéar, which of the following sub- 
stances normally found in tho atmosphere would probably dis~ 
appear first? 

ae C02 

be No 

ce H50 vapor 
*d, 

©. nono of the abovo 

Assuming that .a single-celled green plant is in a bright 
light, which of the following best explains the advantago of 
rapid convorsion of the sugar to insoluable starch? (dssumo 
tho coll menbrano to bo rolativoly impormoablo to sugar) 

a starch can bo usod moro roadily by tho cell than sugar 
b, tho sugar would diffuso out of tho coll if it woro not 

convertod to starch 
*e, tho coll would swoll and might burst if tho sugar wore 
not convortod to starch 

d,.-tho starch takos up loss room in tho coll 

0. nono of the abovo aro logical explanations 

Tho wator contont of guard colis first affect phot synthosis 
a. cutting down on tho light a 

b, drying up tho chloroplasts in ‘tho othor ‘leaf colls 

*c, closing stomata a 

d. allowing too much light to entor 


A loaf of a troe may bo likenod to a flake of soap for roasons 
that tho loaf 


ae pormits wator to onter tho stomata as wator entors the 
thin soap flako 

pormits an incroasod oxposod surfaco to bettor perform 
its function ; 

c, washos off oasily bocauso of the cutin (waxy substance) 
d. contains spongy colls 
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CHAPTER XV 


Whon ono molecule of sugar is produced in photosynthosis, six 
moloculos of wator and six molocules of carbon dioxide are 
utilized, Tho molocular weight of water is 18, while the 
molocular wieght of carbon dioxide is 44, On tho basis of 
this information, which one of. the following conclusions 

is most accoptable? : 


a. the groator bulk(weight) of material which goes to make 
up the wood ‘in a treo is obtained by the tree from the soil 


| #5, tho greater’ bulk of material -which..goos to make up the 


wood in a tree is obtained by the trvo from the air 
c. plants absorb noarly all of their food from the soil 
d, water and CQ2 havo no relationship to the structure of 
the wood | - 4 
If you observed the colls of leaves from two different 
plants and found that plant 4, had moro stomata .. *". “ 
on the upper opidermis than on tho lowor epidermis, and that 
plant B, had moro stomata on the lowor opidermis than on tho 


t 


uppor opidermis, you might expect that 


. 

ott. ‘ #e 
e; . 

. wats ow 


a. plant 4 usvally grows in an arid, dry onviromnont 

b, plant B mst havo como from a location that would bo 
considered as a wot onvironnent . 

*o, plant A is most likoly a wator plant that has somo of 
its parts submorged most of tho timo 

de plant A mst grow bettor than plant B 


In order to tost tho importance of stomata in tho rogulation 
of C0, intake, an oxporimont was porformod whoroby tho photo~ 
synthotic ability could be moasured in a mumbor of loavos of 

a plant. To cover tho stomata, vasolino was put on tho epidor= 
wis of a few of tho loavos. Which of tho following is not a 
correct conclusion to this axporimont? 


_.a a nogative rosult for starchy prosence indicatos that 


photosynthesis did not tako placo 
b, tho leaves covored' with vaselino diod 
6, a negativo test for sugar 
*d, tho leavos continued to photosynthosize 


4, Study tho following graph showing tho rato of plant ovaporation 
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Tho most signigicant ovaporation rate was during the hours 
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CHAPTER XV 


D 1, 4 loaf appoars greon when illuminated with sunlight, Which 

6 tis of tho following statemonts oxplain this phenomenon bost? 

Pe 

Mee Re? a. sunlight is composed principally of wavelengths in tho 
Cor.1.33 | groen aroa of tho spectrum : 

Cor ke29 b. ‘leaves absorb most light in the greon area of the spectrum 


e. all wavolongth of light except groon are transmitted 
through the loaf - 
*4,. loavos rofloct most light in the green arca of spectrum 


D 2. It has beon said that ‘all tho froo oxygon' of our atmosphere 
6 has been produced by greon plants, Tho parts of tho light 
P 65 spectrum which onable the groon ‘plants to prottuce oxygen in 
es, largo quantities aro tho light waves which fall into tho 
Corel.30 . : 

Cor o*.230 4 Violot and groon rango 


b, groon rango mainly 
¢. groon and rod rango 
*d, violot and rod rango 
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| CHAPTER XVI 
{plant has Loaves with parallel voins and a flower with 


three petals and threo sepals, The-plant probably was 


plant? 


Ge 
be 


Co 
*d, 


stems with scattered vascular bundles 
stems with vascular bundles in a ring 
sodds with two: cotyledons : 
a fleshy taproot | 


2e Which of the following is not a characteristic of a monocot 


leaves with parallel veins 
flower parts in threo's or mltiples of three 


one cotyledon 
stems with vascular cambium and with vascular bundles in. - 


a ring 


3. krobably the most important advantage of vegetative propogation 


is 


de 
*b, 
Ce 
Cle 


Oe 


charactors 


the new plants will grow moro rapidly 
the now plants 
the new plant will be one phaso of alternation of gencration 
the new plant will hava greater variation and adaptive 


will be gemotically identical with the parent 


tho now plant will live longer 


4, Which of tho following cennot be found in a vascular bundle? 


de 
De 
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xylan 
phlocn 


cap calls 
cortcax 
cam ium 


5. Sugar solutions move fron loaf to root via the phloem colls 
which togothor mako up 


6. Groc plants absorb 


siove tubes 


trachoi.ds 
pit colls 


companion colls 


cambium 


protoins 


carbohydrates 
oxygen 
carbon dioxide 


_. from the soil 
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CHATTER XVI 


Ve The procoss in which green plants use nitrogen is 


photosynthceis 
protoinsynthosis 
respiration 
digestion 
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CHAPTER XVI 


A neil is driven into a young 10 ft. sapling oxactly five 
feot from the ground. Many yoars pass and the yound troc 
is now a sturdy treo 20 ft. tall. the nail is now 


sixtocn foot from tho ground 

fourteen foot from tho ground 

five foot from the ground 

ten foot from the ground 7 


If algae grow on the terrestrial environment ‘they would be 
prostrate in growth habit, because 


they have no tropisms 

auxins are not found in thoir tissue 

the stipe lacks sufficicnt supportive matorial 
none of the above are correct 


Tho entire inside arca of a tree was burned but it is still 
green and apparently alive. Which is probably not tho reason 
for tho troe’s contimod life? 


a, a troo has tho ability to rogmorate all tissucs as long 
as tho bark is not killod 
b, tho pith is not essential to the tree's cxistemca 
c, tho cambium layor was not damaged by tho firo 
d, tho xylem and phlocm wore not damaged by tho fire so 
food and water could still be transported 


It would be impossible for algac to bo tall, land plants 
bocauso 


they aro so small in size 

thoy aro all nonegroen plants 

they do not havo true stams, roots and leaves 
they do not havo the ability to storo food 
only a and b 


If you ticd a bell on a branch four foot off tho ground on a 
10 foot tro, how long a laddor would you need to reach tho 
bell when tho tree is 50 feat tall? 


12 foot 
no ladder noeded 
5 fact 
46 foot 
4O faot 


Tho stams of aquatic plants aro usually soft and woak, Tho 
bost reason for that is tho fact that 

most of tho stoms aro short 

stems contain only a fow vascular bunclos 

turgidity is groater bocauso of wator supply 

water helps support the lcavoes and ston 

phototropism is groater bocause thoro is a reflection 

from wator XVI~3 


CHAPTER XVI 


B 7, I went through a largo glass door into an office building 
4 yesterday, Thoro were plants by the wall next to tho door, 
P .26 and tha entry was lighted artificially at night by a very 
_ small bulb. As might be expected the plants -woro growing 
Cor.L.10 . 
Ohemeae *b, toward the door 


ce, toward the wall 
ad, toward tho entry 
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CHAPTER XVI’ 


1, If-somaono brought you a plant that scumed to lack root hairs, 
you might say : 


a, this plant grows in very soft soil 

b, this is a dry climatic adaptation 
*c, this plant must have grown in very moist soil 
d. none of the above 


2, If a young plant (10 inchos tall) growing in a pot, waro 
turnod upsidedown, and left suspanded in this position for 
sovoral wocks 


ae tho plant would dio 
b. tho uppor surfaco of the leaves would ranain faced toward 
tho floor of tho green house, as thoy woro when tho plant 
was turod ovor 
*o, tho steam of tho plant would begin to turn upward 
d, tho loaves of the plant would drop off becausa sunlight 
woulc. no longor striko their uppor surface as it did before 


3. When a troo stump was dug out of tho ground, 211 tho main 
roots wore on ono sido of the stump, This condition was 
probably causod by 


ao, tho ground boing too hard on ono sido 

b, the main roots boing placod on ono side when tha troo was 
planted 

c, roots responding to tho strong winds blowing on tho oppo» 
site sido 

¥d, roots socking a supply of wator 


4, & hoavy application of fortilizor on a lawn will causo the 
arass to dia. This may be causod by 


a. tho doath of tho root hairs 

be loss of wator from the loavos 

e, wator diffusing out of the roots 
*d, chemicals burn tho tissuos of the leavos 
a. nono of the abovo answors tho quostion 


CHAPTER XVI 


D 1. LIwont for a hike through part of the state of California. 

6 Most of tho vogotation had thick floshy stems, fow or no 

P 65 _ loaves, and one I dug up had an extensive root system. You 
should know from this that the climato was ; _- 


Cor.1.33 
Cor. X.13 *a, ary 
be humid 
c. hot 
d, wot 
Oe cold 
D 2, Tho relationship botwoon carbon dioxide and stomatos is 
6 ble to the relationship between water and which ono 


of the following? 


glucose 
Cor. X.28 be osmosis 
*¥c, root hairs 
de collular 
Oe xylan = 
D 3. If a growth hormono caused a plant to grow at an catroamely 
rapid rate the plant would 


*a, grow to the mascmum height allowed by its vascular syston 
», dio becauso all of its food would bo used up with rapid =~ 


6 
P 30 


Cor.Ie13 


© Cor.X.10 oxidation . 
: e, not bo ablo to got cnough water to its Leavos 


d, flowor carly 
radiation 4n tho atmosphoro caused all 


DB 4, If an oversupply of 
4 nitrifying bactoria to mutato to denitrifying bactoria, wo 
P +50 might expect ee 4h 
Cor.1.12 *a, that the soil would looso its nitrates 
Cor, X,01 b, that amino acids would doganerato 
c, that all logumos would dio | 
rapidly 


d, that lal legumes would grow moro 
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CHAPTER XVII 


a | 1, A soed bogins to germinato on a pioco of moist paper towol 

t & oo. 7, and grows into a soodling. Tho growth observed to ‘this stago 

1 P .76 cap, : £8 duo toonorgy.liboretod - ma 7 
: Cor. 1.32 ‘a, from photosynthotic products produced by the sood 

L Cor. X.24 b, from substances in tho moist papor 


#c, from tho food reserve inside tho sced - 
d. rom tho hypocoty] 7 i a 


: 2, If a sood began to grow and you then turned At upsidodown 
P 68 | ay, tho roo% would grow parallol to the soil surfaco 
2" +: why tho stam would grow upward away from tho forco of gravity . 
Cor, 1.24 . gy tho stem would rovorso directions with tho ‘root and grow 
Cor. X11 downward a Z 
d. tho plant would dio 

‘ 3. Tho malo portion of tho flower with its product ‘4s 
P 65 *a, stanem and pollen a e 

_ b, anthor and filanmt 4 ° 
Cor.I.30 ©, pistil and cvum | 
Cor.X.23 .. d, stigma and ovary | 
A 4, Anow plant has boon cultivated, It has nino potals, parallol 
Boe a vonation anda cross-section of tho stam shows vascular bundles. 
P 53 | "You ean bo sure this plant is o - 
Cor.1.33 fe di cotylodonous | i | os, 
Cor.X.30 be a marino plant = : 


*c, monocotyledonous 
d,. nono of thoso 


A 5, Tho maturo fruit is whet part of the flower? — 


6 | 
P 83 a, stylo — 
i be anthor: 
Corele35 ¥Co. ovary 
Cor.X.35 d, sopal 
© stanm 
A 6, Which of tho following would not soparato monocots from dicots? 
8 
, P 4 a. loaf voination 
b, numbor of flower parts 
Cor. 1.07 ©, prosonco or absenec of vascular cambium in tho stan 
Cor.X.08 *d, sood sizo 
A 7. You roalizo that a scod will gorminato if tho propor conditions 
6 ea are provided, Whore does tho sced got its omorgy to grow? 
P . 
, a. from tho sunlight that filtors through tho soil 
Cor. 1.32 b. from tho primary photosynthetic loaves | 
Cor. X18 #o, from food stored in tho scod (J 
if ad, from wator in tho soil XVII-1 
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CHAPTER XVII 


1, A farmer finds that tho sood from his crop gives a vory 
low rato of gezmination and ‘takos two full soasons to mature, 
howovor ho finds that wo can propogate now plants voegotativoly 
by come eyes from tho tubers of the plants. Tho now crop 
will bo | | | 


‘ Op 


*b, 
Ce 


Ce 


loss likely to survivo sinco they aro product of ascemal 
roproduction ! 

gonotically moro liko tho parents than socd plants would bo 
gonotically oxactly liko tho parent plants 

stronger than tho parent plants | 


2, Which of tho following would bo an oxamplo of vegatativo 
propogation? . 


Bde 
*b, 


Ce 
de 


artificially transforring pollen from stam of ono flowor 
to tho pistil of anothor 

grafting a branch of an orango troo into a grapofruit 
troo 

conjugation 

solf-pollination 
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. CHAPTER XVII... 


1. A man was’ allorgic to boo stings. Ho decided to go to a 


C . 
5 ” small island and have it sprayod with 4 non«soloctivo insocti~ | 


P75 cido that would kill all insoot lifo. Sinco ho loved flowors \ 
: a ho took somo flowor soods with him to start a gardon. . Two . 
CoreL.25- '" ‘yoars lator ho was visited by somo fricnds who woro amazod. -. 

Cor.X.17 | to find no flowors, From tho information given wo may assume 


. that - | 
a, tho flowor scods. woro of ‘tho sclf-pollinating varicty 
%b, tho flower soods woro of tho cross-pollinating varicty 
c, thore was not sufficicnt rainfall 
ad. no assumption can bo mado 


Quostions:2 and 3 aro basod on tho following graph which shows 
tho rolationship botwoon growth rato of a shoot and plant X 


#» da. noar tho 75 rango 


| a and auxin concentration 
100; 
GROWTH IN a 
PLANT X x 
IN MM \ 
/ \. 
a SN 
aan : o 
¢) oe ee teem: 
CONCENTRATION OF AUXIN 
i 2e Tho graph indicatos that 
P 33. a. auzin only inhibits tho growth of Plant X 
. * oe be auxin only stimulatos tho growth of Plant x 
Cor.I.15 *c, thoro is an optimal concontration of auxin for tho growth 
Cor. X16 of Plant x 
| a. tho rato of growth of plant X incroases as tho conccntra~ 
tion of auxin is inoroasod at all conemtrations 
Oo. only b and d oxplain tho wholo story 
C 32 Ono would oxpect tho groatost olongation of colls if tho 
4 auxin concentration woro 
P .61 
eS & noar 0 
Cor. L.11 be. noar 100 
Cor. X,03 G. in tho middlo of tha rango 


CHAPTER XVIII 


: 1. Man's succoss as an animal is chio. to 
P .90 a, his ability to fight’ . 

be hig upright position: ee ae 
Cor. I=-.21 %o, his ability to think | 
Cor. X.02 d, h’s ability to endure hardships | 
: 2, An animal community is mado up of members which 
P .10 a, are closoly rolated.to cach other ‘by evolutionary development 
“ b, aro closely rolated to cach other by environmental roquirc~ 
Cor, I-.04 ments 

have succeeded in killing off their compotitors 


) 
ad, havo similar nutritional roquiremonts 


Cor. X=.07 
o, aro all closely rolated structurally 


A 3, If you woro looking at an unknown organism undor a microscope, 
2 , you could detormino whethor it is an animal if 
P .7 

| a. it showod movancnt 

| Cor, 1e2e b, At had a coll wall 

| Cor, X21 c, it has mitochondria 


ad, it had a nuclcus 
#%o, it had no coll wall 


: 4, A biological community is 
P .36 a, mado up of organisms all of which aro closdly rolatod 
b, mado up of organisms which cooporate closely with coach 
Y) Cor.1.00 other to insuro tho maximum survival of all species 
Cor. X.04 within tho group 


%co, mado up of organisms which are adapted to tho physical 
conditions provailing thero 
ad, mado up of organisms which livo moro or loss indopendently 


of each othor 
A 5. A protozoan was boing studiod and it was found that tho enimal 
5 moved toward a sourco of light and away from an aroa whoro 
P 56 tho oxporimentor added a particular chemical, Tho protozoan 
4s oxhibiting 
Cor. £00 
Cor. Xe19 ae loarned behavior 


*b, innato, inhorited behavior 
c, both imate and learned beharior 
d, a very slight degree of intelligent behavior 


e XVIII-1 


B 
by 


P75 
Cor,1.27 
Cor. X05 


s 
* ow tre 
7 s oe 


A 7 
CHAPTER 


sel . 


1. A protozoan was being stutiied and it was found that the 
animal moved toward a source of light and away from an area 
whore tho oxporimenter added a particular chemical. The: . 
organism is i . “e F « 

a, positively phototropic and positively chanotropic 
%bs. positively phototropiec and necativoly chemotropic 
. ,@, positively phototropic and positively. gootropic 
‘a. negatively phototropic and positively geotropic 


- 


A 
4 


P 57 
Cor. I-50 


Cor. X,18 


A 
2 
P 45 


Cor. I. 
Cor. X15 


A 
rT 
P 16 


Cor. I. 26 
Cor. X19 


A 
6 
P 23 


Corele33 
Cor, X23 


A 
2 
P 42 


Cor, 147 
| Cor. X.30 


‘A 
2 
P .30 


Cor. 1.47 


Cor. X,16 


A 
_2 
P. 50 


Corele 5L 
Cor. X12 


EXPANSION OF CHAPTER 16 
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1. Tho human tape worm 


* Oe 


De: 


Co 
da. 


can produce no digestive cnzymes 

spends its adult stage in pigs — : 
may be contactod solely from pigs .; 
is genorally contacted from eating ‘mutton 


2, A genus of fluko which is a fish hatchory post 4s 


Macrocystis 
Gyrodactylus 
Limca 


3. d& human livor fluko 4s contactod by cating . 


raw boot 
raw fish 
raw pork 


lh, Each soction of a tapeworms body is called 


Be 
* BE, 
Co 
Cle 


sogment 

proglottid 

abdominal pouch 
independent ogg plant 


5, Which of the following is truco? 


flatworms have radial symnotry 
all flatworms aro parasitic 

flatworms have a complete digestive tract 
flatworms aro moncocious 


» 


6, Tho planarian belongs to ‘the class | 


Trematoda 
Costoidea 
Polychacta 
Turboallaria 


7, Which of tho following is tho namo of tho shoop fluke? 


Fascicola Hopatica 
Conis familioris 
ive oris: 
Lasmocdum vivax 


A 
4 


P 59 


Cor.I, 56 
Cor, X24 


A 
6 
P ,02 


Cor.1I.09 
Cor, X.16 


B 
h 


P 57 


Cor, 2,66 
Cor.X,32 


A 
2 
P 3 


Cor.1.46 
Cor,X,18 


A 
9 
P 34 


Cor. Le37 
Cor. X19 


B 
6 
P .28 


Cor. 1.37 
Cor eX 19 


A 
2 
P 33 


Cor, 1.38 


Cor. X21 


8, Tho 


de 
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sheep livor fluko 


livos oxclusively in sheop liver in its lifecyelo 

has a socond host in its life cycle 

produces few oggs bocauso thoy dovelop only under optimal 
conditions Lae 

does not harm its host 


9. Tapoworms hold on by moans of 


Le 
De 
Ce 
* a, 


hooks 

suckors 

tooth-liko structures 
hooks and suckors 


discase “liver rot” would most likely be found in 


tha dosort 

& marshy aroa 
tho mountain tops 
reptilos 


amoeba belongs to tho class 


Mastigophora 
Sarcocina 
Sporozoa 
Ciltata 


amocba according to one thoory 


profers to cat algaa 

changos from plasmasol to plasmagol as it moves a psoudopocdium 
changes from plasmagol to plasmasol as it movos a psoudopodium 
survives mainly by coating animals actually largor than itself 


13. ma salt wator cnvironmont in amocba 


would probably not hava a contractile vacuola 

would got rid of oxceass water through tho contractile vacuola 
must gat rid of cxcess salts through tho contractilo vacuole 
uso tho contractile vacuole for locomotion 


14, 4 genus of amooba which may livo commensally in the human mouth is 
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B 
6 
P 226 


Cor.I.22 
Cor, X.17 


A 
6 
F .66 


Cor. 0.25 
Cor. X,27 


Cor.I.12 
Cor, X.03 


Cor, 1.35 
Cor, X23 


Cor,.I.38 
Core X19 


A 
2 
b .70 


Cor.1I.23 
CoreX.29 


1. Tho gills and lungs of amphibians aro 
De homologous structuros 
*b,. analogous structuros 
¢. both analogous and homologous structuros 
ad. nono of tha above 
2. Tho skin (opidormis) of amphibians is 
a dry and scaloy 
b, moist and soaloy 
Gc, dry and glandular 
*d,. moist and glandular 
3e Tho adult frog acquiros oxygon from air by all but ono of 
the following ways 
*o. gills 
b. lining of mouth 
c. skin 
ad. lungs : 
4, The lungs of roptiles aro more officicnt than tha lungs of 
amphibians, This is so bacausa 
& Yroptile lungs aro much larger 
* >, amphibians havo othor sourcas of oxygen 
¢. roptile lungs havo moro intornal division 
d, amphibian lungs havo too many aveoli or air sacs 
5 Tho oggé of amphibians, roptilos, and birds 
&, havo a hard outor sholl 
b, aro dopositod in wator 
*o, hava yolk 
d. ara genorally hatched in tho oviduct 
6. Most amphibians mist roturn to tho wator to . 
* a, mato 
b, find food 
c. breath 
d, dio 
7. “dxtornal fortilization occurs in somo 
a ee roptilas 


Dd. amphibians 
e, birds 
ad, marnmals 
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A 
2 
P 63 
| Cor.1.13 
Cor. X11 


B 
6 
P kg 


Cor.Le Ww 
Cor. X.19 


Cor, 1.27 
Cor. X.05: 


B 


7 
P 61 


i 263 


Cor, L.20 
CoreX.29 


B 
2 
i 50 


Cor. Le46 
Cor. X_/#1. 


B 
h 


P 59 


Cor. 145 
Cor. X%e22 
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8, ‘Tho cloaca is gonorally not found in tho 
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Qe fish 


Ce 
axl. 


9. Tho four chambared beart of birds and monmals 


b, roptiles . 
amphibians — 
manmals 


4s quite efficient. 


This is so bocauso 


he 

De 

Coe 

*d, 

10. 
fe 

De 


*o, 
Cle 


i. 
Be 

*De 

Ce 

de 


Oe 


12. 


13. if 


Ove 
*b, 
Ce 
dle 


14. 


blood carrying oxygen is mixod with blood without oxygon 
circulation of blood is moro rapid in o four=chamborod 
hoart than in a throe=chambored hoart a 
blood carrying oxygen is soparatod from blood without 


oxygen ‘ 
all of tho abovo aro falso: 


Comparcd to mammals, roptilos havo 


a more highly dovolopod brain 
bottor bito due to jaw mscles 
low food consumption 

bottor hoat conservation 


Homoostasis in rospact to ‘body tamporaturo is most constant in 


frogs 
horsos 
turtLos 
salamandors 
. Lizards. 


Which of tho following bolongs to the class Chondrichthyos? 


porch 

sturgoon 

California thornback 
netivo cutthroat 


you caught a mombor of tho class Ostoichthyos, it would hava 


placoid sclacs 

a bony skoloton 

a cartilago skeloton 

up to sovon gill openings 


Tho ‘lamprey is an oxempla of an animal filling which of tho 


following nichos? : 


ae 
“oe 
de 


saprophytic 
scavangor 
parasitic 


symbiotic 


B 
2 
P 27 


Cor. 1.36 


Cor.X,21 - 


h 
by 


P 50 


Cor. 1.41 
Cor .Xe22 


A 
rT 


P 922 


Cor... 23 
Cor.X.23 


A 
iT 


P 50 
Cor. 1. 


Cor. X.20 


A 
2 
bP 46 


Cor. T.40 
Cor, X12 


A 
by 
P .68 


Core I.69 
Cor,X,20 


15e. 


16. 


17. 


* 


Be 
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_& potroleun goologist must know which of tho following groups 
of protozoans? .. 


Qe dinoflagallatos 
b, trypanosomes 

c, foraminifora 

Ge cdliates 


Which of ‘tho following is trac? 


a, humans may dio from muscle produced poisons in the summor 

b, a dinoflagellate specios is rosponsiblc for toxins in 
muselce at a cortain soason of tho yoar ; 

¢, mssol poisoning would not occur along our So. California 
coast 

d, a mussel which would give a person mussel poisoning will 
have bright red valvo nuscles 


Foraminifera: are not found alive below 12,000 ft. in the .. 

ocean becauso ; 

a, thoy havo no oxoskolcton aid are crushed by the.pressuro 
at groator depths 

b, thodr tost is mado of silicon dioxide | 

e, thoir tost is wator soluable , 

d, thoir taxt dissolves at groator ce 


Tha Cisoaso called amocbic dysentory 
a, affects tha lungs 


b, is always fatal i 
c, has no cure 


*d, may bo fatal if parasite invades tho Liver 


19. 


Some Egyptian pyramids ware mado from lime deposits which | 
formed from 


a, radiolerian tests 
b, snail sholls 


*e, foraminifora 


de ciliate silia 


‘ 20, Most coclemtorates ara fount 


Se on Land 
be in stroams 


¥o, din occan 


d, in air 
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A 
2 
P .37 


Cor. 142 
Cor.X.19 


A 
2 
P 36 


Cor.1.30 
Cor. X14 


A 
2 
P 46 


Cor, 1.38 
Cor. X, 11 


A 
4 


P .27 


Cor. 1.33 
Cor. X01 
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by 


P .50 


Cor eLeA9 
Cor, X07 
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P 43 
Corele39 
Cor. X.09 
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2 
P .28 


Cor. 2236 
Cor X24 
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21, Tho coclenterato that looks most pl=wnt~liko is 


physalia 
obolia 
mnodusa 


hydra 


22, Tho most significant charactoristic of coclentorates is 


* a, 
be 
Se 
ds 


de 
* De 
Ce 
Ce 


radial symmotry 
tentaclas 

two digostivo layors 
altornation of genoration 


23, ‘Tha coalentcrato with both hydroid and modusa stagos is 


hydra 
obaltia 
physalia 
modusa, 


24, Sponges have calls spocializod for 


* De 
De 
Ce 
de 


wator movement 
rospiration 
digostion 
roproduction 


25, Tho round worm parasito infection that is incurrable in humans is 


hook worm 
trichina 
filaria 
liver fluka 


26. ‘Tho parasitic round worm that is tho scourago of manicind in 
most tropical and subtropical arcas with populations of low 
economic ‘Lovol that go barefoot and uso no sanitary toilots is 


Be 
De 
Ce 
* de 


tapo worm 
‘trichina 
Lilaria 
hook worm 


27, ‘Tho largost round worm parasite that man can havo is 


tapeworm 
guinea worm 
filaria 
ascaris 


A 
2 
P »58 


Cor, T.44 
Cor X27 


i 
2 
P .71 


Cor, I.22 
Cor. X,12 


A 
h 
P 52 


Core l~.02 
Cor. X12 


4 
P57 


Cor. 1,33 
Core X~,12 


A 
1 
055 


Cor. Hi e 29 
Cor. X14 


fi 
1 
P 33 


Cor.1I.31 
Cor. X09 


A 
4 
P ef2 


Cor, 1.30 
Cor. X26 
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15. Tho leroy has 


a the most spocialized tecth in fishos 
b, 2 jawloss mouth 

ec, swift swimming ability 

ad, a throo-chambared hoart 


16, Which of tho following is a manbor of tho class Ostoichthyos? 


* a, salmon 
b, murso shark 
Ce. ocagla ray 
d. sting ray 


Tho skin of a fish 


a. givos risc to fungicides 

b. protects fish from dchydration 

ec, is made up of two layors as in othar vertobrates 
*d,. is protoctad by scalas 


18, Which of tho following fish docs not have scales? 


& porch 

be bonito | 
ec, catfish 
d. «col 


Aecording to avolutionary thoory, tooth aroso from modifiod 


4. accloid scales 
be placoid scales 
ce. ctmoid scales 
ad. ganoid scalos 


Which of tho following is truc? 


&. cycloid scalos havo thoir origin in tho dormis 
be ganoid seales aro found on most fish today 

*¢, placoid scalos dovalop in tho dermis. — 

d, horring havo ctenoid scales 


21, Color changes in fishos depend upon special skin colls called 


a. chromaciscs 

b. orythroporos 
C. astrophoros 
*a, chronatophores 


a 
4 
P 258 


Corele 35 
Z Cor. X20 


i 


- Cor. I.24 
Cor.X.30 


a 
ow 
P53 


~ Cor.I.10 
Cor. X.22 


CoreIe29 
Cor.X.08 


A 
ly 


P 58 


CorLe 37 
Cor. X,28 


A 
8 
P 62 


Cor,T 45 
Cor. X28 


A 
P 5k 


Cor,I. 3+ 
Cor. X.37 | 


226 


230. 
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Tf a fish is light in color tho pignent gramilos aro 


missing . 
disporsod 
ogeragatod 
maskod 


Tho time roquiroed for a color change in fishos . 


is about tho samo for any fish . 
may vary with tho tanporaturo. and volocity of the wator — 
is vory littlo whon under control of tho nervous syste. 
4s fastest whon controlled by hormonos se 


4 flatfieh can match an unusual onvironment becauso 


be 


*b, 


25, 


27 


28. 


Ce 
a. 


tho environmental color pattorns roflects on the skin and 
it changos. accordingly 

thoy interpret with. their eyos tho environmental pattorn 
they display — | | oe = 
thoy can fool tho texturo by an innato sans 

thoy just movo ta an.aroa which matchos thoixr mood 


Which of tho following is truc? 


a 


fish cannot live out of water = i 

tho surf porch lay oggs into tho opm soa wator 

fish with accossory breathing organs can utilizo atomsphoric 
om . 


.. OXY Lar 7 i Me oe 
fish with vory long fins arc plankton cators 


Qno of tho most important functions of tho air bladder in. 
fishos is its hydrostatic function which moans’. 


*a, 
be 
Ce 
de 


fish/wator donsity is noarly oqual to onc 

a fish bocomos moro conse then water as it. sinks 

by losing air from tho air bladdor tho fish bocomes lightor 
fish may propoll themselves by using tho air from tho air 
bladder 


A study of fishos is called 


horpatology 
aquanoLogy 
Lothyology 
limology 


Thea term otolith moans 


oar stona 
car bona 
littloa stone 


littlo bono XVITI-4D 


EXGANSION OF CHAPTER 10 
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23, Tho round worm parasite that during its carly devolopnant 
migrates through tho circulatory sabi to tho lungs, is 
F 53 coughod up and swallowed | ee 4 


Cor. 2.55 *a, ascaris z ‘ 
Cor, X,14 De filaria - top ; 5 J 


A 292 <A sevlous discaso that copie of tropical aroas such as tho 
4 South Pacific Islands, that causes tissuo growth and swolling 
F 43 duo to fluid rotontion ig causod by: the roundworm 


Cor. 142 Be trichina ~~ ~ i 
Cor. X.12 * b. filaria : - ne 
e. loa lou 
d..: ascaris 
& 30. Which of tho following is not a ‘charactoristic of tho phylun .. 
2 ; ‘ Nematoda? , ‘ a 
P 37 i 3 ie ie 
De sixds separato ee Powe 
Cor. 1.38 *b, radial symotry | 
Cor.X.22 Cc. comploto digostiva tract 2.4 
d. no circulatory organ co 
o, throo gormlayors in Bubryology : 


31, Which of tho phylums do sognentod worms bolong to? 


Platyholminthos 

b. Nemaholinintheos 
Cor.1.62 * 6. Annolida 
Nematoda 


32. Which of tho following is moro ssandecniieg in tho pcelniteations 
of bedy functions? | 


fnnolida : —_ hoi 
Cor. 1.64 be Nematoda - 4 ~*~ & 
Cor. Xo32 c, Platy Holininthos 

* a, Arthropoda : 


. 
9 


b 33, Which of the following is not a characteristic of thophylum . 

2 Ammolida? . . 

P 33 . | od 
a, soxos soparata . fe etal 

Cor. Ie'3 b. sogmontod body 

Cor.X.23 Cc. cirmlatory organs 


d, complate digestivo tract . 


DOA 


2 

rb 259 Lie 
Be 

Cor.1.66 Ce 

Cor. X.28 de 
Oc 


6 | 

bP 059 * Qe 
be 

Cor.1.57 Ce 

Cor, X,26 de 
ay) 

A HH. 

2 

P 49 Be 
be 

Cor. I-36 ¥ Ce 

Cor, X,13 de 
Os 

A Be 

2 

P 226 * Qs 
be 

Cor.I.26 Ce 

Cor, X.10 a. 
Oo 


ae 38. 
2 

b oz Ae 

De 

Cor. 1.40 Ce 

Cor. X_23 * ds 

Ge 

B 396 

mn 

P 35 he 

* be 

Cor. 1.33 Co 

Core i209 d, 


34, Tho class of Arthropoda with the groatost mmbor of spocies is 


Tho Arthropods havo axamplos of aj} but one of tho following 


Subeclass malacostraca includos 


Class frachnoidosa contains 


Ostraccds aro mst important to 
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crustacoa 
arachnoidg 
chilopoda 
cdiplopoda 
insocta 


compound ayo is most officicnt for 


socing dotail 

flight diroction 

dotaction of color 

soloction of host for perat‘to 
rocognition of local mountains 


heamaphroditic 
scxual dimorphism 
good memory 
parasitisn 
oxoskaloton 


shrimp 
king crabs 
spidors 


poripitus 
scorpions 


barnaclLos 
grasshoppars 
trilobites 
scorpions 
buttorflics 


fishormen 
goologists 
physiologists 
botanists 
zoclogists 


A 
2 
P 60 


Cor. 1,08 
Cor, Xe17 


du 
2 
P 56 


Cor. 1.07 
Cor. he 08 


fi. 
1 
P 05 


Cor, 1.03 
Cor. X11 


A 
y 
P 33 


Corelel2 
Cor. X.05 


i 

rt 

Pp 64 
Cor. 1.31. 
Cor, X20 
A 

2 

P 69 


Cor.1.36 
Cor » Xe 37 


A 
2 
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Cor. le2/ 
CoreXel3 
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29, Tho snake most closoly rolatod to tho cobra is 


a, rattlosnaka 

b, raccr 

ce. gartor snake 
xa, coral snake 


30. Tho largost turtlo is the 


a, mad turtio 
b, desert tortoise 
ec, groon turtle 
xa, loathorback turtle 
0, paintod turtlo 


31. Tho animal with. tho most highly davolopod skoloton is tho 


a, frog 

b, sakamandor 
xo, turtioc 

d, lizard 


32. Tho animals with copulatory organs (for intornal fortilization) 


a, saliontia 
*b, sorpontas 
c. caudata 
d, xhnyncocophalia 


33. umphibians, in general, find cach othér at nating timo by ro- 
sponding to oo 


*a, moisture 
be heat 
ec, light 
cle food source 


34, A characteristic all amphibians havo in common is 


a, two pairs of limbs 
b, two oyos 
*o, moist sicin 
d, intornal fortilization 


35, Class Salicntia inelucos 


&. snakos 

b, birds 

ec, salamandors 
*d, frogs 

o, lizards 
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Cor. 1.19 
Cor, X~ 07 


4 
2 
P 99 


Cor,.i=.01 
Cor, X=.10 


Cor. 1.35 
Cor. X22 


O_ 
ERIC 


EXPANSION OF CHAPTM 16 . 
(NOT IN TEXT) 


36. Tho most fish-liko group listed bolow is 


xa, caudata 
b. salicntia 
Cc. sorpocntos 
ad, crocodillia 


37. Tho singlo charactoristic soparating birds from all othor 
vortcbratos is tho poss osion of 


& scalos 

b, tooth 
xc, Yoathors 

d, stornum 


38, Tho structuro(s) pag rey birds to sustain flight without 
oxcossivo tiring is (aro 


a. largo lungs 

*b, adr sacs | 
c, hollow bonos 
d. foathors 


39. Which of tho following sonsos is tho most woll dovolopod in 


class ivos? 


a, sight 
b, tasta 
c. smoll 
*d, touch 


4o, Daixds have undorgono a sorios of skolotal modifications to 
assist in flight. Dono fusion is ono modification, Which of 
tho following bost suits the function of bono fusion? 


a, bottor mesclo attachmont 

b, weight roduction 

c, Ancroasod contor of gravity 
*d, rizidity for flight . ¢ 


4, Which of tho following thoorios bost answors tho origin, of tha 


ovolution of flight? 


a. twoelogged thoory 
by four~wing thoory 
*o, glidingeform thoory 
c. hoppinge-and-jumping thoory 


XVIIT~6B 
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A 
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P 42 


Core 1.36 
Cor. X13 
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Cor, X15 
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Cor.2.30 
Cor. X16 


h 
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Corele45 
Cor. X13 
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Cor.le37 
Cor. X.09 
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P 58 


Core I. 
CoreXe23 
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. Be , 
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42, 


* Oe 
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d, . 


Oo 


43, Qo 


phylum Mollusca from phylun 


Be 
* be 
Co 
Cle 


Bs 
de 
Ce 
de 


* 


45e 


6, Io 


Be 
*b, 
Ce 


de 


Copepods 
they havo members that aro 


Barnaclos aro normally sossilo but somo aro also 


Class Ophiuroidesa includes which organism? 


Tho soa urchin is oconanically important to California as in 


Qno of tho most importent charactoristics for soparating 
Lstoroidoa from Gastropoda would bo 
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arc benofictal Docayse somo aro food for fish, 


Also 


parasitic on fish 
somaily dimorphic 
sossilo 

polagic 

all of those 


parasitic 
prodatory we 
primary produccrs 
photosynthetic 


brittle star 


of tho singlo most important characteristics for separating 
Echinodermata would bo . 


bilatoral symnotry 

ao racula 

ciliated colls 

soparato soxcs 


a food sourco 
kolp destruction 
bocho=do-=-mor 
rock orosion 


bilateral symotry 
radial symmotry 
endoskelcton 
cxoskclcaton 


comotion 4s achioved in most mollusca by (a) 


tubo foot 
miscular foot 
Lloshy mantle 
siphon 


A 
6 
bP 45 


Cor. 1.40 
Cor.X.19 


A 
6 
i 37 


Cor.l.35 
Cor. X13 


i 
1 
P 52 


Cor.I.53 
Cor. X.28 


We 


EXTENSION OF CHAPTR 18 
(NOT IN TEXT) 


Tho mantlos primary function is 


Qe 
*De 
Ce 


d, 


viscoral protoction 
sholl socrotion 
locomotion 

poarl formation 


49, Food particlos aro movad to the mouth in Polocypoda by 


WO. 


. Ge 
Ce 
de 


poseular action 
‘eiliary action 
poristaltic action 
wavo action 


Tha Pelocypoda loads a sedentary lifo and that of Cophalopoda 
a vory activo lifo. Tho lattor organism is thus facod with a 
problan of supplying its gills with oxygonatoi water, It 
utilizos tho following mothod 


Xe 
Co 
d. 


ciliary action 
pulsing mantlo 
two gill hoarts 
one siphon 


50, Whon two structuros dovolop in difforont ways but aro anatom- 


and aro possossod by two organisms of widoly divar~ 


gent origins such as tho cyo in squid and man, wo givo tho 
following name to this phcnomonon 


Ae 
*b, 
Ce 
Ce 


divorgent ovolution 
convergent ovelution 
anthropomorphism 
symotry 


XVITI-8/. 


P 426 


Cor. I.19 
CoreXel6 


4 
L 


P 57 
Cor. l.37 
Cor. X.28 


& 


P 47 
Cor, I.19 
CoreX. 34+ 


A 
2 
P .53 


EXPANSION OF CHAPTER 10 
(NOT ‘IN. TEXT) 
42, The forco(s) nocossary to sustain tho flight of birds aro (is) 
a. thrust 
be lift 


Ce 
* cl, 
oe Wheoatics 


43, A common bird found on tho Southorri California coast is the 


& California quail 
*b. killdoor 
CG. whito=crownod sparrow 
d. California thrashor - 
4, «Tho ancient bird which damonstratos tho ovolution of birds 
from roptilos is 


a, Iochthyornis 
be. ‘Ftoradactyl 
¢c. Toratornis 
*d. Archacoptoryx 
45, Tho primary function of tho stormm is 


*n,. muscle attachment 
b, rigidity 


6, Tho dental fornula for man is 
Qu 203 
De Qe Leo Ll} 
de Jula2~2 
Ww, Which of tho following bolongs to the orcor Lrtiodactyla? 


rhino 


Corele 23 
Cox. X,18 


A 
6 


o) 
P AW 


Cor. I~,23 
Cor, X-.16 


Qe 
* be 
Ce 
de 


‘HG, Which of tho following havo rootloss tooth? 


hippo 
zZobra 
horse 


boavor 


man 
cats 
whalos 


IN 
2 
|B 73 


Cor. 1.35 
Cor. Xo29 


A 
6 


P 53 


Cor. 1.18 
Cor. X.10 


We A maumal which loys og¢s is tho : 2 4 


EXPANSION OF CHAPTER 10 
_ , (NOP IN TEXT) 


a, orxmadillo 
be opossum 
Co sloth 

“d, playtypus 


De fm animal which walks on its toos is tho 


XVITI-OB % 


P 090 
Cor.1.36 
Cor. X.22 
A 

4 

P 34 


Cor. i035 
Cor. X.16 


A 
6 
P 97 


Cor. 1,28 
Cor, X,18 


A 

6 

P .ob 
Cor. I.l2 
Covw.X,25 
A 

3 

P 32 


* Cor, 1.36 
Cor, X14 


2, Animals differ from plants in that the former 


*o, 
be 


Ce 


de 


| CHAPTER XIX 


“2, Paramecia rid themselves of excess water through 


eilia 

oral, groove 
coontractilevacuolo . 
food vacuole 


cytoplasm 


take in tho complex organic molecules from tho latter 
and thus derive.all of tho nocossities of life 

4ak%q 4n complex inorganic molecules and frem those build 
all tho nocossary substances for lifo 

take in complex organic molecules such as giucose and 
amino acids and break these down to form protcin and 
carbohydrates that will bo used in building now colls 
can build from two inorganic substances, carbon dioxide 
and wator, all tho complcx substances nooded for life 


3, Water is constantly flowing into the body of the paramocium, 
If it is to survivo, paramocia mst havo somo way of bailing 
itsolf out. This is dono by moans of tho structuros known as 


&e 
be 
Coe 
*d, 


"food vacuollos ss —— 


nuclous 


cytoplasm 
contractilo vacuole 


4. If tho contractile vacuoles of 4 paramooia wore ranovod 
which of tho following would happen? 


it would not cat 
4t could not movo 
4t would burst 

4% would divido din half 


« 
« of 


5. During conjugation of tho parcmocium, tho micronuclous first 
undorgoos tho process of 


He 
*b, 
Ce 
Ce 


mitosis 
moiosis 
disintogration 
fusion 


6, Conjugation in Paramocia is 


Be 
be 
Ce 
*d, 


ascxual bocauso coll, division occurs by fission 
soxual becauso tho micronuclous divides by moiosis 
ascamal bocauso both nuclei pinch in two 

Soxual bocauso fission is procoded by an oxchange of 
nucloar material 


XTX-1 


B 
? 
P 55. 


Cor..28 
Cor.Xe 09 


B 
3 
P 33 


aN ave 
td 


Cor. 1.22 
Cor, X.30 


Cox, 14440 
Cor, X.29 


l. 


36 


4, 


Se 


CHAPTER XIX 


Substancos movo from 2 point of higher concentration to a 

point of lessor concentration by diffusion, Tho paramecium 
maintains a cytoplasmic wator content loss than that of tho 
surrounding watery onvironment. This principlo is known as 


a, comploneontarity of function 
b, divorsity of. pattorn 

c, biological ovolution 
*d. homoostasis 

o, unity of pattorn , 


Which ono of tho following ondirigs makos an untruo stetancnt? 
An animal that roproduceos by fission 


wo. dios from old ago as often as from any other causo 
b, producos offspring of tho samo sizo 
6, producos only two offspring at a timo 
a, has part of the protoplasm passod on gonoration aftor 
gonoration 


Which ono of tho following procossos doos not bolong with 
tho rost? 


¥*o, conjugation 
b, ascmal-sparo formation 
c, fission 
de budding 
o, rogeneration 


How could asemal reproduction be an advantage to paramociat 


a, colls will novor grow old 
*b, if tho cnvironmont was suitablo for tho parent, it will 
also bo suitable for tho offspring 
c, animals will havo a chanco to grow now contractilo vacuolos 
d, a chanco to produce now cytoplasm 


Roalizing tho mothod of oxerction in paramoeium - what would 
bo tho affoot on tho activity of tho contractilo vacuolo if 
tho salinity of tho paramcolun's environment was incroasod? 


a, activity would stop 
*b, activity would docroaso 
c, activity would incroaso 
d, no offoct bocauso tho condition would romain the samo 
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CHAPTER XIX 


B 6, You are studying tho behavior of a protozoan under tho micro- 

5 scope, You introduco a drop of stain under tho cover slip 

P .60 and observe that as tho stain diffuses toward tho protozoan, 
7 tho animal appears to movo in a direction away from tho stain. 

Cor,1.20 Which of tho following conclusion, if any, could bo mado from 

Cor. X,00 your obscrvation? ' 


a, tho protozoan has a norvous system sonsativo to tho stain 
*b, tho protozoan is oxprossing irritability toward tho stain 
c, tho stain has nothing to do with causing tho protozoan to 
chango dircction 
ad. no conelusion possible, duo to insufficient ovidenco 


Quostions 7 and 8 rofor to tho drawing of tho paramociun 
bolow, Tho capital lottors roprosont various substancos 
which may bo involvod in the lifo procossos of tho paramooium, 


P 7e A&A would most likaly bo 
P ,OL _ &e oxygon 
7 be. -carbon dioxido 

Cor.I.35 . ec, protoin 

Cor. X,21. *d, wator 

: 8, It would bo least rosonablo to assumo that 

P 19 | *a, Bis protein 
be, B is glucoso 

Cor.I,02 c. Bis oxygen — ; 

Cor, X=.25 d. Cis carbon dioxide 

B 9, Whilo carcfully studying living paramocia with tho aid of a 

6 mioroscopo, a drop of salino solution (not strong cnough’ to 

P 52 causo doath) was allowed to run undor tho covor slip. On 
continued obsorvation wo would most likcly noto 

Cor, I.40 

Cor..X.37 a, tho micronuclous disapposr 


be all paramocia conjugating 
c. tho contractilo vacuolo anptying at a fastor rato 
*d, tho contractilo vacuolo omptying loss froqumtly 


XTi-3 


a, CHAPTER XIX 
Tho graph below rofors to quostions 1 and 2 


POFULATION PARAMECIUM 
DENSITY POPULATION 
200 {- a ee FS ee we ee LEST 
] jo ok a) POPULATION 
150 - .. j ‘ } \ ~ 
: %, : : ' 
100 ae ee ee 
5 eK . a F 
0 i“ : a : : . oe . Pig 
a ee ed oe 
Oh ee 
a.  & eee 2 i612 22 
TIME IN DAYS 
C 1. Tho graph indicatos that paramicia 
9 
P 39 a. aro 100 individuals on tho Ist day 
*b, arc 200 individuals on tho and day 
Cor. f.12 ec, aro 200 individuals on tho 3rd day 
Cor.X.13 d. will bo 300 individuals on tho “th day 
0. Will bo 500 individuals on tho 5th day 
2. Tho graph indicatos that 
P OS - dQ. paramocium and yoast populations incroaso simultancously 
b,. paramocium and yoast populations doeroaso simultancously 
Cor.1,07 ec, tho yoast population will somotimos bo groator than tho 
Cor. X~.06 paramocium population 
| 4d, tho two populations fluctuato in an intorlocking rhythn 
: 3. Tho graph bolow indicatos that 
P21 a, A and B increaso and decroaso simltanoously 
ae ee b, B will havo a groator population than ry 
Cor.I.22 oe, tho proy of A is B 
Cor, X.16 “4, tho proy of B is A 
POFULATION 
HOO 4, ~ iN 
300% °° , uy if’ N 
200 ° ' A ao ; * an an 3B 
100 $400 8 Nene! 
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4. CHAPTER XIX 


¥ 


‘ 
+ 


2 
4 

." 

a "3% 

4 


1, iA culture of Didinium zoached a stable populatian of, 400 
individuals when a given mumbor of paramocia was supplicd, 
If no moro paremocia wore added tho curvo would show 


Be an dncroaso in tho Dididivim and a delayed incroaso 4n tho 
paramccia a: | 
a dooroaso in tho Dididium and a dolayod cocroaso in tho 
an 4ncroaso 4n tho Paramocia and a dolaycd increaso in 
tho Dididiun 
a docroaso in tho paremocia and a delayod decrease in tho 
Dididium aes 


2, What is tho simificanco of sexual reproduction to the distri- 
bution of ? eae , 


alternative mothods of reproduction aro available | 
thoy can roproduce moro rapidly | 
now gono combination may havo ¢ tor adaptability 
thoy aro capable of roproducing under advorso conditions: 
During scxual, roproduction, tho gonos for forming contractilo 
vaouolos word mitatod so that thoy would not appoar in tho 
P 51 paramocium, It is most likely that. . nga 


Cor. I.g2 a. tho witor concentration would bo greater ca tho insido 
Cor.%.33 than tho outsido of tho paramocium 
b, tho water concontration would docroaso surrounding tho 
eo, tho paramocdum sould livo without wator in its habita a 
.#d, ° tho paramceium's wator concentration would riso to thet’: ne: 
of its surroundings. i -~ 


. as 


D 4, Singlo edllod organiens (itko tho paremocium) as woll as 


1 multicoliular orgenisms (liko man) havo tho ability to carry 
P 35 on many similar vital functions such as taking in 02 and : 
: giving off CO., Which of tho following 4s fonorally accepted 
lea as an oxplanation ‘for this amazing similarity? 
Poehe 7 : ; 


4, oonvergont ovolution of cclls or coll structures to carry: a 
on nocossary procossos “es 
b, divorsity of typo and unity of funotion 
G, survival of only tho forms of lifo that could succosefully 
adapt by natural sclootion 
ad, 2 of tho 3 abovo aro corroct 
#0, all of tho abovo aro correct 


Cor, La 23 
Cor, X, 14 


A 
8 


P 53 


Cor. 1,38 
Cor.X.16 


A 
te) 
P 47 


Cor,lect 
CoreXelL5 


8) 
P 699 


Cor.1.37 
Cor,.X.36 


Cor.1.35 
Cor.X.29 


1. 


Ze 
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CHAPTER XX 


Soa ananonos aro mambors. of tho phylum 


fe Nanatoda 

Ds Annolida 

c, Platyhciminthos 
*d, nono of thoso 


If yow toachor askod you to go out and sock planaria, you 
would go to tho 


& ocoan 


b. soa shoro 


io 
¥*d, . frosh-wator ponds 


Tho groups of plants or animals in which intorbrooding may 


frooly tako ia in naturo is tho dofinition of 


&e gonora 


*b, spocios 


Cc, cClassos 


d. phyla 
A faniily includos closcly rolatod 


ae orders _ 
b, :classos .|- " mtg: 


¥*c, gonora 


a, phyla 


To dotormino rolationships botweon groups of plants or animals, 
solontists considor 


&- similar anbryonic dovolopmcn 
b. biochanical and protoin Ee ities 
co, structural homologics 


*j, all of thoso 


Tho phylum for which the gonoral charactoristies d4neludo an 
oxoskoloton and jointed foot is tho 


A 
6 
P 51 


Cor, 1.48 
Cor, xX. 20 


A 
6 
P 45 


Cor.Le 27 
Cor, X41 


8 
P 63 


Cor.1.55 
Cor. X28 


A 
6 
P Ay ei 


Cot',I,10 
Cor, X12 


__, CHAPTER Xk 


ad 


What animal body is constructed smch liko a tall vaso with 
. & singkb:narrow Gponing at tho top leading into the digostive 


" cavity with a circle of tentacles surrounding tho nduth 


10. 


&, planarta 
be paramnociun 


¥*c, hydra 


Oo, ocarthworm 


Which o:? the following ‘ovjimals shows loast division of labor? 


a, hydra 
b, planarla 


*c, paranociun 


d, oarthworm 
Oe man 


If you oxaminod an unknown multicclluler organien with tho 
following charactoristics ~ comploto digostivo systom, no 
blood prosent, soparato soxos = you would clossify it as 
bolonging to tho phylum 


a, Platyholminthos 
b, dnnolida’:: * 


. 
oe 


' Ge Coolentorata 


ll. 


*o, nono of tho abovo 


ad. Porifora 


Load 


‘From a marino habitat you ‘find a spocimon with tho following 


charactoristics = radial symmotry, spiny oxoskoloton, and 
tubo foot for locomotion = . On tho basis of this.information, 


this spocimen most Likoly belongs to tho phylum 
Arthropoda 


ae 
*b, Eohinodormata 


c, Coolontorata 
A, rrotozoa 


‘ 
aoe 
. 


From your knowledgo of ovolution, homology, and analogy, 
chooso tho bost statement concorning tho roletionship -botwoon 


_ tho sovoral fidlds of knowlodgs ; “3 


a» in homology ono structure is modifiad into sovoral, whilo 
4n analogy sovoral difforant structuros aro changod until 
thoy rosamblo ono anothor 


%b, homology rofors to structuros of common origin and analogy 


rofors to a common function 

e, ovolution may bo oxprossod in torms of homology and not 
analogy 

d, ovolution is tho chango which oablos hanologous structuros 
to bo modified into sovoral and analogous structures to 
bo changed to rosomblo ono another 


XX~2 


Cor. I. be) 
Cor.X.23 


A 
8 


P 59 


Cor,.1.33 
Cor,X,18 


A 
8 
P 45, 


Cor,I. 33 
Cor. X13 


A 
8 


P 49 


Cor, 1.37 
Cor X17 


A 
2 
P79 


Cor.L 23 
Cor. X18 


CHAPTER XX 
13, Which doos not belong to phylum Protozoa? 


& paramociun 
b,. amooba 

*c, hydra 
c,. didinium 
o, stontor 


14, Tho plant kingdom and the animal kingdom aro dividod into 
phyla according to 


*a, homology 
b, analogy 
C. color 
de gsizo 
Oe wxabitat 


15. Two living things aro put into tho sano diviaion in tho 
' gehano of classification if thoy both 


4. oceupy tho samo habitat 

b, havo tho samo gonoral appoaranco 

c, havo similar functions porformod by thoir various structuros 
d, havo similar lifo habits 
#9, havo homologous structuros 


16. Folis tigwis is an oxamplo of binomial nomonclaturo, Those 
two words stand for 


& spocios and gonus 
be ordor and family 
Ce. phyla and spocios 
d,. ordor and gonus 
*o, genus and spocics 


17. ‘Important characteristics of Anrflids which denonstrate evo~ 
lutionary advances over coelenterates are 


a, flattened bodies and two main layers of cells in tho body 
*b, a segmentad body, witha circulatory systan 
¢, ‘two main layers of cells in the body and tho body covered 
by a shell 
ad. radial symmetry and "stinging cells" 


if ane 


| CHAPTER XX 
B le In a veneteead all lifo sctivitios tako placo’and: ard. controlled 


6 by ono coll, In multicollular onimals, difformt colls aro 
P .2l spocializod ‘for. difformt functions. fie ao wG can con~ 
- cludo that - 
Corelyl9 ea. a 
Cor,S.2l & mali ideollular animals are moro offictont. an mooting tho 1 


domands of lifo 
be tho sizo of an animal is rolated to its comploxity 
c. basic life procossos occur in undeclular as woll as 
multicollular animals 
*d, division of lebor docs not axst 4% unteollilar lifo 


aa . 


forms 
| . t 
B 2. ‘Tho outor covoring of plants and animals aro 
P 65 . a. homologous bocauso thoy both provido ne tock 
_ Be homologous bocauso thoy both originate from tho octodorn 
Cor.I.38 . ° *c, analogous bocauso thoy both provide protoction- 
Cor.X.30 d. analogous bocaysoe they both originato from the ectoderm 
B 3e Radial symmotry is to starfish as bilatoral seiuctaey is to 
2 | 
P 067 Me Pe ° 
ollyfish 
Cor.I.40 *e. fish 
Cor. X.34 d. soa urchins 
B 4, A studont brings a living organism to his teachor, It = 
( 8) multicollular, has an oxoskolcton, jointed appondagos, end 
Ct P .71 compound oyos, It could bo classifiod as a (an) 
Cor.L.43 & Coclentorato 
Cor.X29 *be Arthropod 
c, Annolid 
d. Mollusk 
B 5. In which of tho following catogorios would you bo ablo to 
8) placo tho largost numbor of tho specimens which follow: 
P 63 ~ lion, soal, whale, man, bird, hydra, paramocium, snail, 
oarthworm 
Cor. 1.17 
Cor. X.21 *a, kingdom 
h, specios 
c. family 
d. phylum 
O. ordor 
r 6. Examplos of homologous structuros would bo 
P 24 ae tontaclos of jolly-fish - = rays of starfish 
*b, wings of birds ~ forologs of a cow 
Cor, 1.34 C. lungs of man = gills of fish 


Cor. X.30 d, cilia of paramocia ~ hair of mammals 


» B 
8 
P 40 


Cor. I.33 
Cor, X18 


P 63 


Cor. £.52 
Cor, 027 
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CHAPTER XX 


7,  Concorring tho classification of plants and animals, which 


of tho following is truco? 


#4, thoro aro fowor ordors than gonora 

b, thoro aro moro classos than ordors 

ec, tharo aro Sowor familios than classos 
a, thoro aro moro phyla than ordors 


If you found tho fossil romains of an unkown animal with a 
‘argo hoad, four logs and a tail, you could say that when 
4% was alivo it was 


*a, Ddilatorally symotrical 
b. eossilo 
eo, radially symmotrical 
ad, an invortobrato 


Whilo making a routine blood chock tho doctor found a small, 
flattened, bilatorally symotrical organism. To which 
phylum deos this doseription Lit? 


a, Coalentorata 
b, Pordifora 
Ce Nematoda 
*d, Platyholminthos 


XXe5 


C 
8 
: P 4? 


Cor.I.15 
Cor e xX. 20 


WW 


oO 


Cor. 1.36 
Cor. X31 


Cor, Xn eL5 
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CHAPTER XX 


You are on a safari in Africa and havo found sovoral spocimms 
of animal Jifo which arc new to you, You notico tho following 
charactoristioxs radie]. syrmotry, oxoakoloton, Jointod appm= 
dagos, soxual roprodustion, primary consumer, Into what 
phylum would you put thoso animals? 


&. Axtiropoda 

be Molbisca 

ce dAmolida 

Co Nematoda 
*o, doosn't fit any of tho abovo 


Yho common gardon snail Holix aspryge is known to bo a 
hormaphroditic organism. Howovor, it is also known that Ty 

shoot "livo darts at coach othor to stimlato somal 
4ntorost, and copulation has boon observed, With this ine 
formation, which of tho following stataumts would you balicvo 
to bo corroct? 


‘1. HH, esporsa don't fortilizo thair own ogges 
be oggs and sporm aro produced by all organisms 
Ce ono copulation is good for 3 yoars 
d. thoro is no cxchango of gmotic matorial 
O. snails aro Armolida 


Ah sciontist found tho fossil romains of on an*mal, Ho said 
tho animal was a chordato bocauso tho fossil showod an 


&. oxoskoloton 
be cndoskcloton 
¥*c, vortobral =~ colum 


appondagos 
Oo only b, o, and d 


A 
6 
P 53 


Cer eleJ0 
Cor. X.31 


A 
8 
P .23 


Cor. I.15 
Cor. X15 


A 
6 
P 57 


Cor.I.24 
Cor. X23 


A 
6 
P 66 


Cor. LAL 
CoreXe27 
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CHAPTER XXT 
Digostion in man is 


a. oxtraccllular 

b. intracellular 

c, dependamt upon enzymes 
d, controlled by hormones 
SO, Ay Cy and d aro coxrect 


Utilization of products of digestion in synthesis beat dafines 


a. absorption 
*b, assimilation 
ce respiration 
d. excretion 
Oe socration 


When comparing digestion of food in tho paramocjum and Rydpa 
wo find that 


ae digestion is accompliched by enzymes, only in the hydra 
b. the digestive process is only extracellular in both 
paramecium and hydra 
Ce tho digostive prcsoss is only intracollular in both 
paramecium and hydra 
*d, the digostivo process is intracellular in paramocium and 
both extracellular and intracell@lar in hycra 
Oe food passes in one direction only in the hydra 


fhe small hollow structura found at tho junction of tho 
small and large intestino is the 


Qa. colon 
be vrectun 
¥c, appendix 
de gall bladdcr 
©. pancroas 


Pepsin is to protein as lipaso is to 


a, fats 
be protcins 
c, carbohydrates 
de amino acids 
Qe salts 


Any vndigested material in tho hydra is ojectod from the 
digostive cavity through the 


Oe contractile vacuole 
be. food vacuole 


Ge anus 
d,' mouth 


XXT~l 


4 A 97, Tho principle function of digestion of food is 


6 
a P 46 a, absorption of organic matter into living cells 
« *b, chanically changing large organic molecules into smaller 
\ - Cor.I.16 onos 
\q Cor. X.24 c, chemically combining small molecules into larger organic 
molecules 
ad. physically changing the shape of food molecules, to 
allow for movement through cell manbranes 
A 8. Tho significance of the relationship botwoen tho digestion 
6 of food and onzymes is 
P 275 
‘q &. enzymes aro one product of digestion 
; Core 1.20 b, zymes bring about digestion only inside of living colls 
Cor. X.10 #c, cnzymes bring about the digestion of food _ 
d, only the higher animals noed enzymes to bring about 
digestion - 
A 9, Samo of the modern day antiblotics havo the ability to dostroy 
4 many different kinds of bactoria within our bodios. If all 
P 46 the bacteria in our body woro destroyed, what might tho result 
bei 
Cor. 1l.09 ° > 
| Cor. X16 ¥*a, vitamin deficiency 
b. ulcors 
: c, appondictis 
d, indigestion 
3 ) Oe passage of oxsessive amounts of water | 
A 10, Tho digestive systan in man consists of a long tube that } 
extonds from the mouth to the anus. The complete process i \ 
P 45 of digestion ends in tho small intestine, What threo secrotions 
. mix with tho food in tho small intestino? 
Cor, 1.39 
Cor. X31 a, saliva, gastric juico, bile 
be gastric juica, bile pancroatic guico 
*o, bilo, pancreatic juice, intestional juicc 
ad pancreatic juico, intostional juice, gastric juice 
A ll, If you wore to chow a soda cracker for ton minutes which of 
: 6 these would not happen? 
: . *a, it would remain starch and bo digestod upon reaching the 
Cor.1I.34 stomach 
Core kint5 be it would be digested to double sugar by an enzyme prosont 


in the saliva 

c, it would bo mixed with saliva and mucous 

d, it would bo ground and mixed with water to be completely 
dogested further along the alimentary tract 


Ss 2 


CHAPTER XXT 


12, Which of the following statencnts refers to both hydra and 
planaria? 
a, body of 2 coll layers 
Cor. 1.27 #b, digestive cavity witha single opening 
Cor.X.24 c, no definite head 
d, hornaphroditic...both malo and famale organs in one indi- 
vidual 
a, cxhibit bilaterial symotry 
A 13. Most multicollular animals depend upon extracollular digestion 
6 to supply proper food noods, This extracellular digestion 
P 47 4s possible because of 
Cor.1.28 ag pinocytosis 
Cor.X.25 %b, division of labor botwom colls 
C, organism’s ability to move 
d, no spocial dependonce on onzymes 
o, tho cireulatory systan 
A i+, Animals must havo available to their intorior colls 
7 j 
P 85 &e glucose 
be glycerol and fatty acids 
Cor. 1.08 c. amino acids 
Cor, X.02 vitamins, water and mincrals 
*g, all of theso 
A 15. How is tho structure of tho sgall intestine adapted for moro 
6 ; efficient absorption of digested food? 
P .6 
. a. folds in tho intostine 
Cor,1.23 b, villi 
Cor, X.22 c. icngth of tho intestino 
*d. all of theso 


es) | 


P .73 


Cor. 1.33 
Cor. X23 


B 
6 
P .23 


Cor, Lelz 
Cor.X.22 


B 
6 
P fe 


Cor, Le 14 
Cor, X02 


B 
6 
" 58 


Cor. 1.36 
Cor. Xe29 


B 
6 
P .25 


Cor.1.32 
Cor. X,2+ 
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CHAPTER XXI 


The text statos that hydra apparently cannot digost carboe 
hydrates, Which of the following seems the most logical 
explanation for this? 


the propor enzymos to chamically digest carbohydratos 


aro not prosont 

be hydra colls do not uso glucose in rospiration 

¢. hydra is not able to tako into tho digostivo cavity 
foods containing carbohydratos 

d, carbohydrates cannot bo hydrolizod by animals that livo 
in wator 


2, Most moat~oating animals aro ablo to digost largo piccos of 
food whilo most plant cator3s thoroughly chow thoir food, How 
doos this rolato to tho ovorall procoss of digostion. 


eo 


4, 


Se 


a, tho common plant foods, sugars and starchos, aro digostod 
in the mouth 


digostion of moat protoin doos not bogin until it roachos 


tho stomach 
C. amylaso, tho starch digosting cnzymo, in saliva and gastric 
juico, combinos to mako tho food into a soup=liko mixture 
d. all of thoso 
O. nono of thoso 


Tho toxt statos that hydra cannot digost carbohydrates, Tho 
roason is probabl. tho lack of 


Be 
*b, 
Ce 
de 


hormonos 
cnzymos 
a stomach 


& mosodorm 


In hydra, 


what is tho bost oxplanation for succossful. movo= 


mont of food and wasto matorials into and out of colls? 


Ae 
De 


Co 
*d, 


Birds lack a lergo intostino. 


small sizo 


somo colls lining the digostivo cavity havo flagolla 
a truco motazoan structuro 
noarly all colls aro in contact with tho watory 


onvirornat 


What affoct doos this havo 


upon tho digostivo proccss? 


‘loss food is absorbod 
‘loss wator is absorbod 
tho procoss of digestion takos much longor 


Be 
*be 
Ce 
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nono 


B 
6 
P .56 


Cor, 1.25 
Cov, X08 


B 
Ke 
P 48 


Cor.I.17 
Cor, X.05 


B 
6 
P 45 


Cor.1.39 
Cor. Xel19 


B 
6 
P 49 


Cor.I.28 
Cor. Xe2i 


B 
6 
P My 


Cor. 1.25 
Cor. X19 


CHAPTER XXT 


6, Charactoristics that aro shared by tho various moleculos 
that aro tho ond products of digostion of food aro 


*a, 


be 
Ce 
rm 


7, Tho evolutionary significance of tho adaptation of hetorotrophs 


wator solublo and small mough to pass through coll 
mambranos 

ail carbohydratos 

all contain atoms of C, H, 0, and N 

all a result of dohydration synthosos 


for oxtracollular digestion is that 


Qe 
*b, 


Co 
de 


8, A dotailed study of tho digostivo tract of an animal rovoalod 


it would be nocossary for tho hetorotroph to dovelop 
a mochanism for photosynthosis 

it would pormit tho organism to feod on othor organisms, 
thus extending its foecd supply 

it would groatly docroaso its prospects for survival 
autotrophs cannot also be hotorotrophs 


tho following information: tho digestivo tract had only ono 
oponing, tho colls lining tho digostivo cavity socroted ” 
digestive omzymes, tho colls lining tho digestivo cavity on=- 
gulfed small particlos of food, a muscular projoctible 
pharynx was prosont, This aninal was probably a 


Qe 
¥*b, 
Ce 
Cle 


hydra 
planaria 
oarthworm 
insoct 


9, With an assambly-lino digostivo systan such as that found 
in tho carthworm, ono would oxpoct that 


moro onzymos aro roquirod to broak down food particlos 
loss officioncy rosults, ovorall 

poristalsis is not nocossary 

spocialization of colls is not noedod 

difforentiation of colls is roprosontod 


10, Primarily all tho liquids aro ranovod from tho Neruol” 
(masticated and noarly digsted food solids) in tho largo 
4ntostino. Romoval of fluids carlior in tho digostivo 
systan would rosult in 


de 
De 


Co 
de 
*O, 


incroasod poristalsis activity 

groator sloughing off of colls of tho digostivo tract 
and groator loss of symbiotic bactoria 

docroasod absorption of vitamins 

constipation 

all oxcopt a 


CHAPTER XO 


B 11, John has caten a now food product, Tho principle food stuff 
9 prosant in this matorial is not nom. A blood samplo was 
P 3 takon from his arm 15 minutos lator and tho hormono gastrin 
: was found to bo in greator conemtration then normal, tho food 
Cor.1.27 which was eaten was probably primarily 
Cor, X13 
a. starch 
b,. sugar 
Ge fat 

¥*d. protoin 
B 12. Which of tho following foods is not ossontial to lifo? 
P .81 & sugars 

be fats 
Cor,1.17 ce vitamins 
Cor. X21 d. protoins 

*o, moat 
r 13. Gall stomos which block tho bile duct would probably 
P 43 Qe slow down tho production of bilo 

*b, inhibit fat digostion 
Cor,1.36 ec. rotard protein digestion 
Cor, X.33 d. inhibit starch digostion 


(3 XXT~6 


C 
6 
P 48 


Cor, 1.19 
Cor. X,09 


: i) 
ERIC 


2. In tho digostive procoss in cattlo, plant matorial contia.ining 
colluloso is digosted, In man, little, if any colluloso is 
digostad. Most is oliminatod as wasto material. Based on 
this information, which of tho following might bo coneludod? 


Qe 
*b, 
Co 


de 


CHAPTER XXI 


tho digostivo system is more complex in cattlo than in man 
cattlo contain digostivo omzymos not found in man 
colluloso is not nocossary for propor body functioning 

din man 

neno of those 
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CHAPTIR XET 


1. The vermiform appendix is small and vestigial in man, but 
is very large in rats and beavers. Based on the dict of 
these animals, what might you assume is the function of the 
appendix? 


Cor.I.33 . 
Cor. X.05 a, breakdown of fats | 
%b, breakdown of plant materials such as cellulose, etc. | 
c, destruction of bacteria and other pathogens 
d, broakdown of protcins 


D 2, An unknown substanco 4solatod from an wxknown part of a dogs 

9 digostive tract was placod nto six different test tubos. 

P .65 Tho tubos wore arrangod in pairs. To cno pair of tubes, 4 
small amount of cooked potato was added, To the second pair, 

Cor.1e2l small chunks of loan moat woro added, To the last pair of 

Cor.X.07 tubos, small chunks of buttor wore added, ‘Into ono tube of 
each sot sovoral drops of HCl (diluto) waro addod, Al tho 
tubes woro kopt at body toanperaturo for 12 hours. At the 
end of this timo tho tubos wore examined and tho following 
observations rocordod. 


Tho only approciablo chango in any of tho food samples occured 
in tho tubc containing the unknown gubstanco, and maat, Wo | 
may assumo that tho unlmown substanco probably camo from tho 
dogs 


a. mouth 
_ be large intostino 
a *o, stomach 
d, small intostino 


D 3, Which ono of tho following mado tho hypothosis on tho nervous 
7 control of pancroatic juico socrotion unroasonablLo? 
ry 


te all socrotions aro under control of hormonos, not norvos 
Cor.1,26 b, ‘when norvos of pancreas woro cut, thoro was usually no 
Core Xel9 production of pancroatic juico 
0. with norvos to tho pancroas cut, tho lining of tho small 
Intostino could socrato pancreatic juico 
¥q, with norvos cut to pancroas, tho small intostinal woll 
had tho ability to stimulato tho pancroas to produco 
pancreatic juice 


4, An unlmown substance was found in tho blood stroam of a dog. 
Aftor 12 hours in a tost tubo with moat, potatées, and buttar, 
050 tho buttor was changod to glycorol and fatty acids, Tho un~ 
Imown substance probably camo from tho dog's 


HOw 


Cor Le42 
Cor. X09 a, mouth 

b, stomach 

ec, largo intostino 


*d, small intostino 
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A 
8 
P .56 


Cor, 1,29 
Cor. X04 


A 
8 
Pw? 


Cort ot5 
Cor.Xe27 
A 

6 

P 65 


Cor. 2.28 
Cor. X19 


mi 
6 
2 63 


Cor. 1.38 
Cor .X.32 


re 
2.. 
P 50 . 


Cor. I.31 
Cor.X. ay 


P 72 


Cor. I. 
Cor, X32 


CHAPTER XXII 


1. Tho namo of tho chambor that pumps tho blood to all parts of 
tho body is 


a, loft atrium 

*b, loft vmtricle 
c, right vontriclo 
d, right atrinn 


2. Which of tho following colls plays a key rolo in blood 
clotting? 


a, whito blood colls 
b,. rot blood calls 
¥*c, platclots 

d, capillary colls 


3, Which of tho following is eorroct? Blood flows fron 


a. right atrium to loft atrium 

b, right atrium to loft ventriclo 
*e, right vontriclo to tho lungs 
d, loft atrium to tho lungs 


4, Tho only vossols in tho circulatory systen which will allow 
molocules to Ciffuso across tham roadily aro 


5. Tho loast complox group of animals to have a circulatory 
systan is 


a, fish 
b. sneko 
*o, sognentod worm 
de planaria 
Oe insocts 


6, In humans tho wall of tho loft ventriclo is thicker than tho 
wall of msclo in tho right ventriclo, ‘This de of significanco 
to tho functioning of tho heart duo to tho fact that 


a the right ventricle is much larger than tho loft vontriclo 
be tho right vntriclo rocoivos only blood low in oxygm 


content 
o, tho right vontriclo pumps blood to all tho coxtroanitios of 


tho body 
*d, tho loft ventriclo pumps bicod to all tho oxtranitios of 


tho body 
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A 9, It is said that Willian Harvoy almost proved the circulation 
9 of blood becauso ho 
P 68 
a a. saw artorios only 
Cor.I.21 b,. saw veins only 
Cor .X.22 c, saw artorios, capillarios, voins but bolioved the livar 
mado tho blood 
*d, could not soo tho blood transforrod from artorios to tho 
vains 
ri 8, Tho purposo of tho valvos on tho pulmonary artories and tho 
6 aorta is 
P 85 
a. to causo “lub-dub" 
Cor.1.28 %b, to stop back flow of tho blood 
Cor,X.12 ec. to mako tho flow of tho bleed stoadior 
Ge siow flow of blood 
; 9. Tho function of tho lymph is 
P 53 a, to carry away waste products 
b, to carry oxygen to tho colls bocauso of tho proscanco 
Cor. 1.34 of hanoglobin 
Cor. X18 *e, to batho cclls and carry somo harmful organisms to 
collection and dostruction conters 
d, to dostroy actively harmful organisms by mguifing than 
; 10, Tho opm circulatory syston portains to 
P 87 Qe paramocium 
. De hydra 
Cor. 1.32 Cc. man 
Cor. X.07 d. oarthworm 
*o, grasshoppor 
: lL. Tho brachial artory in man is 
P 22 a, tissuca 
be a Call 
Cor, 1,04 C. an organ systcn 
Cor .-e01 *d. an organ 
A 12, dn oxamplo of an animal with an opm circulatory systan 
8 would bo 
P ,82 
a. man 
Cor. 1.2 b, oarthworm 
Cor. X.28 *c, ‘insact 
d. frog 
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Cor,.le32 
Cor. X.12 


A 
8 
P 41 


Cor. 1.35 
Cor. X.30 


130 


lhe 


L5e 
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CHAPTER XXII 


fn invortobrate which has hanoglobin is tho 


grasshopper 
spidor 
earthworm 
Guppy 


Which ending makes an untrue statancnt? Whito corpuscles 


Be 
*De 
Ce 
de 
Oo 


engulf and destroy gorms that got into tho bloéd 


carry oxygen to all the colls and carbon dioxide from than 


aro liko amoobas so far as movancnt is concornod 
aro formed in marrow and in lymph nodes 
aro tho loast numerous of tho blood colis 


Harvoy could not conelusivdly provo that blood circulates 
because 


Qe 
be 
Ca 
d. 


*O, 


ho only spoculatod about tho idoa 
bolioved in it 

didn’t oxporiment onough 

only workod with dead animals 
could not soo capillarics 


Hydrolyzod food products ara carried throughout tho body in 


whita blood calls 
plasma 

rod blood colls 
hanoglobin 
platolots 


i) 
6 
P Ag 


Cor. 1.14 
Cor. X14 


B 
8 
P .07 


Cor. 2,06 
Cor, Xe 03 


P 50 


Cox, 1.03 
Cor.X,09 


B 
8 
P 32 


Cor. 1.24 
Core X23 


B 
6 
P 55 


Cor.1.3+ 
Cor. X19 


le 


2e 
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CHAPTER XXII 


Tho grasshoppor has an open circulatory systom which doos 
not pormit a rapid circulation of body fluids, However, 
tho grasshoppor is able to oxpond a largo amount of cnorgy 
vory rapidly. This is possiblo bocause 


a. it storos oxygen 

be oxygon diffuses from tho blood eavitios to tho musclos 
#e, its trachenl tubos roach all parts of tho body 

d, oxygen is absorbed through tho skin 


Tho artorios probably appear roddor thm tho veins bocauso 
thoro is 


4a, a rofloction of light from tho walls ef tho voins 
b, bilmo blood in tho voins aro red blood in tho artorios 
c, a lack of msclo action in walls of veins compared to that 
of tho artorics 
d, froo air in tho artorios 


fn animal has a closed circulatory systam, gills, two oxcro= 
tory organs and an uncovorod skin, You might correctly 
assumo that it is 


Qe on aquatic insoct 

be. a socal 
*c. a larval amphibdian 

d, a marino amolid worm 


Tho ratio of artaries to capillarios by volume is 


&. approximatcly the sano 
be groator in the artorios bocauso they aro vary largo 
%e, groator in tho capillarios bocauso they aro numorous 
d, not Imown because thore is no way of dotormining tho dif- 
forenco 
O. not constant bacauso of dilation of tho artorios 


From your provious knowlodgo of sciontific words and torms, 
which of tho following would most likaly bo polymorphonucLoart 


a, rod blood cclls 
De voin 


c, artory 
*d,. whito blood call 
6. tho hoart 


Tho advantago of a fouy chamboroed heart ovor a three chambored 
hoart would ba 


a. tho hoart docs loss work 
*b, moro frosh blood is pumpod through tho artorLos 
c, a botter supply of oxygen in tho voins 
d, moro frosh blood is pumpod through tho voins 
o, tho fact that thoro aro capillary beds prosont 
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ote 


P 15 


Cor.I.07 
Core X=. 04 


Cor. I.31 
Cor.X.18 
B 

8 

P .78 


Cor. 1,33 
Cor, X17 


Cor, T.31 
Coz» Xel9 
B 

8 

P 025 


Cor, 1.06 
Cor, X,09 


7e 


8. 


9e 


10. 


i, 


12. 


Tho circulatory systan that movos the groatost volumo of sub= 
stancos for volumo of blood (tho most officiont) is found in 


A porson woighing 150 pounds has approximatoly 


2 gallons of blood 
ong gallon of blood 

2 litors of blocd 

3 litoars of blood 
fivo gallons of blood 


Tho advantago of aortic archos in tho oarthworn is 


Qe 
De 
Cy 


that moro rad blood colls aro producod 
that moro whito blood colls aro producod 
that incroasod body sizo is a direct rosult 
*d, that:cixeulatory proasure is increased 


Lymph nodos and whito blood colls aro similar in that thoy both 


havo miti=collular nucloi 
aro blood colls 

contain hemoglobin 

ronove harmful bectoria 
contain a clotting substance 


frtory walls oro moro clastic and muscular than the wal}s of 


voins to 


*o, 
be 
Ce 
Ce 


withstand tho blood prossuro croated by tho hsoart's pumping 
oqualizo tho prossuro throughout tho artorial syston 
insuro no loss of blood plasma by diffusion 

koop tho louccoytos from oscaping 


Which onding makos tho following statancnt falso? In man, 


tho blood circulates 
through all tho blood vossols at tho samo spcod 


ae 


be to any pert of tho body and back again in a fow seconds 
¢e through tho lungs, whoro hemoglobin in the rod corpusclos 
combinos with oxygen 
*d, at tho samo spood through 
Oo 


all parts of tho body 
through tho livor whoro it gots rid of impuritios 
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aes aes 7 


B 13, If you witnossed an aceldmt whore the pulmonary artary was 
8 ig sovorod, you would oxpect that 
Pe 

a, tho blood would hava high oxygem contcnt 
Cor. 1.42 *b, the blood would havo low oxygon content 


Cor. X.26 Ce blood would flow out slowly 
dad, ‘valvos should bo vieiblo 
0. blood would bo coming from tho lcft atrium 


f | XXTI~6 
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1. A blood toast roveals a high whito count and a normal rod 
count, Tho possiblo explanation of this may bo 


034 
Qe anemia only 
Cor. 1.32 b. high blood pressure 
Cor. X,24 *c, loukania 
de low hanogilobin 
O. poor REC production 


You aro visiting tho hospital whore a friond of yours just 
had a baby. You notico that ono of tho babios has a “biuish” 
color to its sicin and doesn’t soam to bo as active as tho 
othor babies, You suspect that 


the baby is pramaturo 

the baby should bo in an incubator 

tho wall botwoon tho atria is not closed 

the wall botwom loft atrium and loft ventricle is not 
closad 

the baby is cold 


A saplo of blood was carofully studicd, It was found that 
a cubic m, of tho blood contained 18,000 white blood celis, 
007 Ono might prosumo that tho individual 


Cor, 1.03 a, was sufforing from a raro blood disoaso 
Cor, X0.13 *b, had appendicitis 

ce, sora throat 

ad. had nothing wrong with hin 


C 4. A blood test showed that tho blood would not clot. Ono might 
‘assumo that tho individual Lackod 


7 
P 45 


a, white blood colis 
Cor.I.40 b,. rod blood colis 
Cor. X.36 c. hemoglobin 
¥*d, platclots 
0. blood plasma 


ot at | aw 
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Cor.1.32 
Cor.X-10 


D 
6 
P 59 


Cor, 1,26 
Cor .X.19 


Cor. 643 
Cor.Xe25 


1, Tho circulatory systans function in tho animal is to 


ae 


CHAPTER XOUT 


provide nutrionts for coll growth, usintainenco, ropair 
and roproduction 

carry away waste products 

dolivor sugars and fats to storago areas for lator use 
combat infection 

all of thoso 


2. In tho process of transportation of nutricnts to tho colls 
of tho body tho human circulatory systam can bo compared to 
what othor living systan? 


*2, 
De 


Ce 
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the conducting systam in plant stams through trachoids 
and vossols 

tho absorption and utilization of organic nutrition from 
tho onvironment by tho hotorotrophic systam in bactoria 
the vacuole systam of food transport in paramoecium: 

tho diffusion transport system of flagallatod colls 
lining the digestivo cavity of a hydra 


3. Somo animals, such as a hydra, roquire no spocial transporta- 
tion system while othor animals, such as a grasshopper, cannot 


survivo without such a system. 


*a, 
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This is duo to tho fact that 


diffusion can supply the calls with thoir noedod natorials 
tha colls of tha hydra do not nood tho samo matorials as 
tho calls of a2 grasshoppor 

tho hydra has a moro advancod typo of transportation 
systom, thoroby oliminating tho nead of specialized con- 
ducting structures 

tho hydra usos tho dissolved oxygen in tho wator for its 
transportation systan 


CHAFTER XATIT 


A 1. Respiration in grasshoppers is accomplished by 
8 
P 74 ae lungs 
. *b. tracheal tubes 
Cor.[.21 c. gills 
Cor... 06 d. moist skin 
@. none of the apove 
A 2. In which of the following organisms is the respiratory process 
aa most. highly developed? 
F 84 
me Be hydra 
Cor.1.41 *b. oarthworn 
Cor.ie23 c. planaria 
de paranecium 
: 3. Respiration refers to 
P 66 a. the oxidation process 
b. the breathing process 
Cor. I-.04 *¢. both the oxidation process and tho breathing process 
Corek.05 d. pulmonary respiration only 
@e none of the above 
rN 4, How are the respiratory organs related to en organism's envir- 
8 onment? 
P 46 
& man has a mouth 
Cor.I.45 b. planaria have tracheal tubes : 
Cor... 30 ce. hydras have gills : 
*d. grasshoppor has tracheal tubes | 
e. fish have tracheal tubes 
ds 5. ast 13 kilomotors abovo soa level the porcentage of hemoglobin 
8 ne in lungs thet combines with oxygon is nover more than 
P. 
ae 10 por cent 
Cor.1.06 *b. 50-60 por cont 
Cor .X.20 e. 80 por cent 
d. 25 per cont 
. 6. Carbon dioxido loavos hydras and planaria by 
P .82 *a, simple diffusion 
‘ b,. transportation 
Cor.1.39 C. speciaiizod organs 
Cor .%.17 d. colls 
Z 7e dn animal that is capable of rospiration through tho skin is 
P .80 a snake 
b, dog 
Cor.1.37 ¥*c. frog 


Coreine LO dad. ant 
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B 1. Genorally there are two mothods by which a grasshopper can 
6 bo killed, One way is by a stomach poison taken through the 
P .86 mouth. Tho second methed is by the use of dust. How does 
dust work in killing the grasshopper? 
Cor.I.17 
Cor.k.06 ¥*a, tho dust clogs the respiratory spiracles and tho grass- 
hopper suffocatos 
b. tho dust will react chemically with the chitin on tho sur- 
face of tho body 
c, the dust will cause paralysis of the mscles and the 
animal will die for lack of food 
d. the dust destroys the Malpighian tubes 
B 2. Outor covoring on primitive animal has a dofinite correlation 
6 to the type of respiration, Choose the statement to corroborate 
P 51 this statement 
Cor,I.18 & animals with dry skins mst obtain oxygen without any 
Cor.X%.10 noist. membranos 
be size of tho animal has nothing to do with oxygon supply 
through skin 
*c,. thin, moist mombranos are essential - cither within tho 
body or as an outor covering 
d. thin, moist membranos have a good blood supply 
@.- rospiration is dependent upon moisture at any lovel 
; 3. Breathing is related to respiration as 
i) 
. P .82 ¥*a, oating is related to digestion 
; | b. onzymes are related to hydrosysis 
Cor.I.19 ce, digestion is rolated to rospiration 
Cor.h.20 dad, digostion is related to excretion 
B 4, Ninoty-five percent of tho homoglobin porforms its function 
at sea level, whereas only fifty percent functions as 8 milos 
P .26 abovo soa levol, Tho role of hemoglobin is 
Cor.I.29 to aid in tho diffusion of gases 


Be 

Cor 431 *b, form a compound with the gases 
c, koop the mombranes moist 
d. supply the blood with iron 


B 5. The rospiratory system of all higher invertebrates and verte- 
6 bratos 
P .24 
; & are mich aliko in form 
Cor.I.39 b. include skin as ane of tho respiratory structures 
Cor.4.19 ¢. in a fow cases havo no osmosis of any substance into, or 
out of then 


d. rarely or nevor include breathing organs 
o. havo vast surface aroas 
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B 6. Respiratory structures in man which are similar to trachooles 
6 of insects aro 
F .23 


a capillarios 


Cor,1.10 b. trachoa 
Cor.4.01 *g, bronchioles 
d. lungs 


B 7%. Which answer bost cxomplifies homoostasis? mc clovation 
contains less 05, thorofore 


7 
¥ 21 
@ an increased breathing rate and hyperventilation is necessary 
Cor. I.11 be less COz noed bo formed in tho cells 
Cor, 4.02 *¢, tho blood should contain a groater quantity of hemoglobin 
d. a fastor heartbeat to transport the capacity of 05 
oe. thinner blood for caso of circulation 


B 8, If a porson wero to broathe air containing 50 percent oxygen 
for a period of 5 mimtes, which synptom(s) would he bogin 
P 37 to oxhibit? 


Cor.1L.07 a. broathing rate would increaso 
Cor iel9 b. broathing rate would decrease 
ec, suffor from a headacho 
de a and c 


*9, bande 


KKTIT <3 


C 

? 

F .88 
Cor.I.31 
Cor.%,18 


C 
6 
P fl 


Cor,1.05 
Cor, X=,01 


C 
7 
P 25 


Cor.I.16 
Cor, A=,02 


C 
6 
P 239 


Cor.1.53 
Cor,h.2e 


1. 


Ze 


36 


as man has contracted a diseaso which has left his chest 
misclos and diaphragm with no contractilo ability. 
of tho following aight be the rosult of such a discase? 


*a, 


be 


Co 


de 


Why does a victim who has the thoracic cavity punctured 
accidentally have difficulty broathing? 


Be 
be 
*c, 


d. 


CHAPTER ¥XTIT 


Which 


the man would dio of suffocation unless some artificial 
device could take over tho chost and diaphragm's pumping 
job 

tho patient's broathing mochanism would not bo affected 
because the diaphragm is morely tho floor of the chost 
cavity 

the lungs would contime their inhalation and oxhalation 
on their own 

tho chest wall and ribs would contimo the pumping process 


too mich carbon dioxide entors the lung area | 
internal prossure decreases and tho air from tho outside 
rushes into tho lungs 

loss of internal pressure changos results in less air 
entering the lungs 

tho capillaries in the air sacs can't adjust to the changes 


The significance of the bends which both deep sea divers and 
astronauts encounter is related to the fact that 


Be 
be 
Ce 
¥*d, 
Ge 


enzymes only work under pressure 

they both mst wear pressure suits 

water and space both lack oxygen 

gasses are moro soluble when under pressure 
none of the above 


4 man going from sea level to high altitude would have to 


adapt to this chango, 
least expect to take placo? 


Be 
be 
*o, 
d. 
Oe 


Which of tho following would you 


increase red blood colls 
increase in hemoglobin 
increase in white blood cells 
increase in respiratory rate 
increase in respiratory volumo 


D 
L 
P .23 


Cor.1.28 
Cor.X.08 


D 
6 
P 63 


Cor,1,.30 
Cor.%.06 


1. Incroased onduranco of athlotics trained in mountainous areas 


Ze 


CHAPTER ZXITI 


could bo due to 


*a, 
be 
Ceo 
de 


Broathing is a mechanical procoss which provides air for 
rospiration. What systoms of the human organism aro diroctly 


incroased red blood cell count 
dncrvoased white blood coll count 
faster hoart boat 

incroasod lung capacity 


responsible for breathing? 


nervous system and digestive systen 
ondocrino system and skelotal systom 
muscular systom and skolotal system 
miscular system and excrotory system 


4 
da 


7 
P 45 


Cor.I.34 
Cor .i..17 


Rs 
8 
P 676. 


Cor.1,38 
Cor,.X.01 


5 
de 


8 
P 96 


Cor,1.26 
Cor eine Ll 


A 


P .72 


Cor, 1,40 
Cor. e27 


Oe 


3 


P .38 


Cor. 1.23 
Cor... 33 


a 


ab 
8 
P 64 


Cor.1.24 
Cor.%,14 


1, Motabolic activity produces many wasto products which must 


be removed from tho organism. Which of the following is true? 


Be 
b. 
Ce 
*d, 
Ce 


Ze The 


carbon dioxide is removod by kidney 
water is romoved by lungs 

ammonia is removed by large intestine 
urea is removed by nephrons 

uric acid is removad by uroter 


tiny tubos in the human kidney for extracting waste 


materials form the blood are callod 


nephridia 


flame cells 


nophrons 
malpighian tubulos 


3, Gotting rid of salt and water in perspiration is an oxample of 


4, Nephridia is to an oarthworm as 


Be 
*b, 
Ce 
de 
Ge 


ingestion 
digestion 
assimilation 
absorption 
excretion 


is to a grasshopper 


flamo colls 
malpighian tubes 
contractile vacuoles 
amonia 

uric acid 


5. In dosort animals ono would expect nitrogen wastes to be 
escreted in the form of 


Be 
De 


Ce 
*d, 
Be 


armonia 
amino acids 
urea 

uric acid 
nitrogen 


essential substance required by the body are returned to 
blood in the capillaries which surround the nephron tubules, 


filtration 
reabsorption 
secrotion 
excrotion 
egestiion 


RXIV-1 


& 
6 
P .61 


Cor,1.48 
Cor X%~-30 


Te 


CHAPTER an 


The structure that cxtracts nitrogonous wastes in planaria 
is the 


a. contractile vacuole 
*b, flano coll 


c. ureter 
d. excretory tublule of the nephridiun 


B 
4 


P 37 


Cor.1.23 
Corehiee5 


Cor.1.18 
Coreitece 


B 
7 
P 32 


Cor el e 03 
Cor el.» 09 


CHAPTER XXIV 


1. What do we know about the environmont of animals which excroto 
ammonia? 


ae nocturnal 

b, diurnal 

e, small size 
*d. aquatic 

e, terrestrial 


2. Exeretory and circulatory systoms are related in 


a structure 
*b, homeostatic control 

c. munber of organs present 
d. mono of these 


3. Tho significance to homeostasis of the ability of the liver 
in mammals to deaninize amino acids is 


a. uric acid is formed and excreted as a solid waste material 
in largo quantities and this aids in maintaining a constant 
environnont 

*b, that tho products resulting from deaminization can then 
onter the ormithino cycle and evenutally urea can be 
formed and excreted thus aiding in maintaining a nitrogen 
balanee in the body 

e, that the products resulting from deaminization thon enter 
the blood stroam, are carried to tho kidnoy where all the 
products are reabsorbed by the tubules of the kidney, thus 
aiding in maintaining a constant level of amino acids in 
the blood 

d. nono of the above are of any significance 


¥XIV=3 


D 
7 
P .69 


Cor. I.38 
Cor,X.17 


D 
9 
P .66 


Cor. I.28 
Cor, X35 


D 
7 
P 62 — 


Cor.L.28 
Cor X14 


1. 


Ze 


CHAPTER XXIV , 


A protozoan which infects ‘the Buropean corn borer attacks the 
malphigion tubes of the host, Death of the host could pos=. 
sibly be ‘due to x wf is oe: 
7 formset s a, @ : ' a ** on st 

*n, uremic poisoning a os | ore 
be blood clotting 7:-'° «w: ot : 
co, respiratory failuro a = ae 
d, starvation , ; ) 


ve 


. 7 ey . ‘ : Noles 
What is the significance of animal axeratory procucts to 
plant growth? ee : <4 


fe protozoa faed.on animal waste 

b, urea provents tho.growth of bactorla 

o, barnyard fortilizor inhibits plant growth ; 
*d, nitrogaous wastes ultimately are used to maka protains 
@, carbon dioxide inhibits plant growth | ; | 


"> find that a small rat cxcrotes trie acid crystals as‘its 
major nitrogenous waste product. . Wa could doduco that.it- livos 


a. along ‘tho scashore: 

b. in tho tropics 
c, on tho shore of a froshwator lake 
*d, ina desort | 

G. in tho buildings of humans ... 


XXTVel 


CHALTER XXV . 


The central nervous systom is made up of 


iB 
8 
i 


°70 a, roceptors and cffactors 
a4 b, rocoptors only 

- Cor. [19 ¢C, roceptors and the brain 

| Cor. X12 *d, brain and spinal cord 

ce. offectors and spinal cord 


A A sonsa organ is specialized to recoive 
8 


b .67 a4, many types of stimli 
7 *b, spocific types of stimuli 
' Cor. I.32 c. most changes in tho environment 
| Cor.X.32 ad, coordinated stimuli 


‘5 Insulin was first isolated by 
/ b 17 *a> Banting and Bost 
be Loowis and Langorhans 
Cor. 1.22 c, Mathaoi and Malpighi 
- Cor.X,17 dad. Linnacus and Ledorborg 
a, Koch end Kolba 


Nourons differ from one another in 
P 52 a, having nuclei 
be having dendrites 
Cor.I.2l ¢, having axons 
Cor. X19 de boing composed of protoplasm 
¥*o, sizo and shape 


A Tho largest part of the human brain is called the 
8 


Y e5L a corebellun 
be pons 

Cor. 1.10 ec, medulla 

Cor, X.06 *d, corebrum 


A Which of the following endocrine glands could a person live 
8 without most officictly? 


r .73 
islets of langerhans 
Cor. 1.06 pituitary gland 
Cor. X.06 roproductive glands 
adrenal glands 


Wa know that the sea anemone is an animal because 


ae it movas about freely 

b, it has a backbono 
Vor. I.12 ¢, it has very little chlorophyll 
Cor. X.09 *d., it has a typo of nervous systan 


A 
8 


ry .56 


Cor... 13 
Cor. X12 


A 
8 
v.71 


Cor. T.46 
Cor. X.28 


A 
6 
br 49 


Cor.T. 28 
Cor. X.38 


A 
8 
Fr .61 


Cor. Bie wD 
Cor, X.09 


A 
8 
r 209 


Cor. I.32 
Cor. X.38 


085 


Cor.1.20 
Cor. X=. 03 


.CHAPTER XXV 


Diabetos is caused by tho improper functioning of what gland? 


ae 
De 
Co 
*d, 


Cece 


pituitary 
thyroid 
adrenal 


pancroas 


pineal 


Samsory norves 


a, 


Be 


os 
ds 


earry norvo impulsos from receptors to the central norvous 
systcan 

carry norve impulses from tha ecntral nervous systcm to 
the cffoctors 

move the muscles of tha body 

hava more than one axon 


A boy of 14 reached a hoight of seven foot, This was causod 
by an overscerction of which gland? | 


thyroid 

adronals 

slots, of lahgorhans 
pituitary 3 


Removal of the eanereds would affect the activity of 


Be 
De 
Ce 
*d, 
Ge 


menstrual cycles 
uterine activity 
ovulation 

sugar metabolism 
none of these 


A nerve coll is called a 


dendrite © 
synapse 


~ neuron 


axon 
impulse 


Which ono of the following activitics is not associated with . 
tho cerobrum? — 


hearing 
speech 
haartboat 
momory 
sight 


CHATTER XRV 


i, Tho -syston in tho body that uses tho blood stream to transport 
its scerctions throughout the body is © 


A 
—6@8B 
P ety 


. ae digestive : 
Cor. I.50 *b, cndocrina 
Cor, X41 Cc. norvous 


d, rospiratory 
Oo. circulatory 


/ & et 15.) Tho system in the body that controls our behavior is 
v 67° ae igostiva — | 
’ be ‘mdocringe’ . 
Cor,I.02 Cc. circulatory 
Cor, X=.02 *d, norvous 
. Ge roproductiva 

A ) 16. ° Tho torms rocoptors, nourons, synapse and affoctors aro 
6 , associatod with which of tha following? 
P 9 

4 circulatory systcan 
Cor, 1.26 be cxcrotory systan 
Cor, X,14 CG. cigostive systan 


d. rospiratory systcn 
.¥*O, norvous systcm 


A 17. <Atmormal functioning of tho islots of langorhans in tho 
| 7 panercas produces the disoasca known as diabotos, Which of 
P 83 tho following hormones is necessary to prevent this discaso? 
Cor.I.40 4 thyroxin . 
Cor. X31 be. adrenalino . 
Cc. pituitarin : : . o. 
*d. insulin 
a tastostorone 
A 18. Von Woring's observations on dogs cventually led to tho prosent 
7 day test for diabotes, A doctor would suspect tho discaso 
b 85 if ho found tho following substanco in tho paticnt’s urino 
Cor.I.20 . 4. uric acid 
Cor.X.08 — be sodium chloride 
Ce albumin 
*d. sugar 
Ge blood colls 
A 19. Tho gap botwoon tho ond of one nouron and the bogiming of 
8 enothor is called tho 
ib .68 
*24. synapse 
Cor.I.39 be offactor 
Cor. X25 Cc. racoptor 


ad. raflox are 
ce. nono of thesa 


KV=3 


OP 


65, 


Cor. 1.49 
Cor. X. 37 


Li 
2 
iy .18 


Cor, I=.04 
Cor. Xn oi 


i 
8 
P 74 


Cor, 1.20 
Cor, X19 


HOO 


057 
Cor,I.1i 
Cor. X18 
A 

8 

P .05 


Cor,I.07 
Cor, Xu Ol 


20. 


220 


230 


2 


Tho gland that sacrotos matorial to rogulato tho rato of 
motabolism is 


*O. 
be 
Co 
dy. 


Ge 


thyroid gland 
adrenal gland 
pituitary gland 
islot of langorhans 
none of thoso 


Tha structure of the nervous system of a planaria is not 


the same as man’s nervous system. 


Select a statanmt that ‘' 


illustratce a difforcnce in the two systcns 


*o, 
De 
Ce 
Oe 
Oe: 


norvos arc a bundlo of nowurons .- 
brain is in tho hoad 

scnsory ncourons 

norvo laddor 

contral norvous systan 


Ono eateetins gland was paiva from tho body. As a rosult 
of this, tho thyroid did not function normally. Tho gland 


romoved was tho 


Qe 
*b, 
Ce 
ce 


pancroas 
pituitary 
ovarios 
tastas 


Tha noxt two quostions rcalato to tho following statemcnts: 
A biology toachor dostroycd the brain of a frog and then 


touchod the frog’s back with acid, 


ad. Athind log jorkod up and 


seratched the point whoro the acid had bom appliod. Aftor 
washing off tho acid, ho dostroyed tho frog’s spinal cord, 
Ho again used a drop of acid applicd to tho backs; this timo 


no roaction took placa, 


‘The incoming nowron. oe seuebred tho impulso from the skin 


was 


*a. 
be 
Ce 
de 


a& sonsory neuron 

a motor nouron 

a ecntral neuron 

an associativo ncuron 


The part of the incoming nournn that recoived tho impulso 


was 


tho 


“eal. body 


ganglion 
axon 


dendritas 


CHAPTER XXV 


B 1. A norvo impulse is considorod to bo an olectro-chemical 

4 action, You aro awaro of tho fact that you suffor noural 

2 17 fatiguo wham you havo axpoericnced a lack of sloop, Which 
of tha following would sorvo as tho bost roason for this 

Cor. I=,04 fatiguo? Loss of 

Cor. X09 


& ATP in the coll body 
*b. chanicals in the synapso 

Cc. aloctrons in tho newral fibor 
d, tho nowron sheath 


B 2. If a porson swings at your faco with his fist your first 
5 i roaction ropresonting a roflox act would bo 
P 5 
& striking back 
Cor, 1.08 be ducking 
~ Cor. X.14 *c, blinking 
ad, voicing disapproval ~~ fe : 
7 3» If tho vagus norvo is’ stimlatod it will causo tho 
P .29 4e hoart to spood up 
*b. haart to slow dow 
Cor,1.17 Ce haart to stop 
Cox, X17 de hoart to boat irrogularly 
Ce hoart to ranain the samo 
B 4, Loowi's oxporimant with tho frog heart proved that a substance 
5 acotyloholine slowed down tho hoart’s contraction rato while 
DP M6 adrenaline also socroted by tho ends of neurons stimulatod 
tho pacamakor, Tho adronal glands found on tho kidnoys also 
Cor.I.15 socrote adrenalino, What hypothesis can be draw from this? 
Cor, X,07 


& the adrenals just happen to produce tho samo kind of 
substanca but there is no connection between neurons and 
adrenaline secrotion in tho adronal gland 

*b. tho araa of the adrenal gland which socroto adrenalina 
should bo found to bo composed of modified groups of 
theso nourons 
¢, no hypothosis can bo drawn from this knowlodgo 
d. a numbor of cdocrino glands must socrotc the samc substancos 


B 5e A porson is soriously ovorwoight. Tho most likoly reason ig 
5 9s a malfunction of tho 
P. 


& rospiratory systan 
Cor, I.11 be oxcrotory systan 
Cor. X.15° c. circulatory systan 
*c, ondocrine sland systcn 
G norvous systcm 


Cor. 1.40 
Cor. Xex/ 


B 
8 


Cor. Tey 
Cor, X41 


B 
& 
V bd 


Cor. I44 
Cor. X23 


B 
5 
PWS 


Cor.L.05 
Cor. X16 


Fy ON td 


ot 


Cor, 1.40 
Cor. Xe37 


Ve 


Be 


9e 


LO. 


CHAPTER XXV. 


A person is soriously ovorwoight, i. physician would most 
likely proscriba 


a a carbohydrato froc diot 
b,. start smoking 

ec, fivo hours sloop nightly 
dad, antibiotics 
*o, hormone troatmant 


If modical tests show that my body is not using calcium 
proporly, what gland is probably not functioning proporly? 


¥*o, parathyroid gland 
b, adrenal gland 
ce. pituitary gland 
d, adrmal medulla 
Ge .nono of thasoe 


A child had a great doal of troublo in roading becauso most 
of the words appoarad backwards to him, What part of his 


' body was, tho probable causa of this defoct?.. 


a, lens of tho aya 
be musclo of tho aya 
*c, tho corcbrum 

d. tho corebollum 


Mony timos when a pationt in a hospital suddonly has his 
heart stop, tho physician will injoct adrenalin diroctly into 
tho hoart muscla, Which of tho following is, tho bost roason 
for tho injoction of adronalin? 


&. adronalin stimilates tho norve ondings in tho hoart 
b. adroalin is a chemical which will do tho sano job of 
stimulation of the hoart as tho natural hoart stinmlant 


*e, adrcnalin is normally secrated by nerve endings which . 


stimulato hoart action 
d. adroalin roacts with acotylcholine to stimulato hoart 
action 


A. norvo in a frog’s log was cut and each sovorod cnd stimulated 
electrically. Tho only reaction observed in tha frog to this: 
stimulation was a twitching of tho muscles in that samo log. 
The frog apparontly was not affcctod in any other way. Ono 
should conclude that tho norvo was most likoly 


*a. purcly motor 

be mixed motor and sansory 
Cc, puroly scnsory 

d, partially autonomic 


XXV=6 


B 
5 
P 74 


Cor.1e17 
Cor.X.17 


B 

5 

P ols 
Cor.Ieil 
Cor. 4-01 
B 

5 

> 47 


Cor. Le27 
Cor skece 
B 

7 

? 90 


Cor. 1.32 
Cor, X.36 


CHAVTER XXV 


11; A dog and a frog sitting on the brink of a 100 foot ‘cliff 
arc both unsuspoctingly touched om the back.” .Thesfrog jumps 
hoadLong into tho canyon below, but tho dog rocovors- from 
his surpriso in timo to stop his first impulso to jump 
blindly forward, The difformce in response of these two 
animals to tho samo stimius can bo oxplainod, at least in 
part, by tho fact that 2 


a, tho dog possossos an ondocrine systan, whilo thea frog 
“< doos not . ; - 
' *b, tha dog has a moro complex corobrum | 
c. tho dog's bohavior is instinctivo, while tho frog's bchav- 
ior is rational 
d, tho dog would ba mora Likely to got hurt by a 100 foot 
fall than would tho frog vt 


Tho noxt throo questinns rolato to the following caso: 


‘ -A young pilot who was flying alono for the first timo at 

' night suddenly roalizod that ono ongino was not oporating 
proporly, Though ho bocamo axcitod, ho landed safoly by 
following tho diroctions ho had practicod so many timos. 


12, Tho pilot was able to land the plano safely bocauso through 
practico ho had dovolopod 


M- slowor roaction time 

b. fastor inborn rosponsos . 
ce, roflaxos n 9 
*d, habits 


13, Tho part of tho brain that lot him roalizo that ono motor 
was not operating proporly was tho te ae 


OQ. mocdulla. 
*b, carabrum 

c. midbrain 

d. corebollum 


14, A hormono that ineroasod groatly in tho pilot's bloodstream 
wham he bocamo exeLtod was ; 


a. parathyroid socration 
b. pituitary hormmono 
Cc. socratin 

*d. adramoalin 


XV=7 


CHA:TER XXV 


B 15. If you woro tcsting tho sproad or range of a frog’s norve 
& inpulso, what itam would be ossontial? 
j P 20 
a acotylcholino 
Cor.1I.17 b, adronalin 
Cor. X20 *co, ocloctricity 


d, all of tho abova 


B 16, Tho function of a paritcular gland that was boing studiod 

7 was to stimulate the socrotion of an associated organ. Tho 

P 43 norves comocting with tho associated organ woro sovored but 
the organ: continued to bo stimilated, frobably tho stime 

Cor.1.14 lation was dua to 

Cor, X19 ; 


a. © chamical socrotad by. the nervo cndings 

b. a hormono socroted by the norvo endings 
*c, a hormone socroted by tho gland boing studied 
d, an impulso orignating within tho norvous systam 


XXV=B 


ERIC 


JA FuitToxt Provided by ERIC 


CHAPTER XXV 


C 1. If an aceidont occured and the modulla oblongata wore injured 
6 which would not bo a consoquanco? 
P 52 

a. tho broathing contor would bo affected 
Cor. 1.09 b. ‘thore would bo impropor balaneo betwoen tho ralativo con= 
Cor. X13 centration of carbon dioxide and oxygom in tho blood 


c. tho diephragm and rib musclos would fail to coordinate 
end broathing would bo irrogular 
¥d, man's rofloxos would bo affoctod. . 


C "2, -Tt ds thought that tho thyroid gland rogulates tho motabolism, 
6 my sat Which of tho following would got substantiate this bolicf? 
P e ; ; 
a when tho thyroid is romovod obesity usually occurs 
Cor.I.20 b. when tho thyroid is ramovod the growth rato is groatly 

| Cor.X.24 docreasod 


- 6, whon tho thyroid is ranoved dovelopnicnt of the ovarias 
anil tostes is affoctod’ — 
d, when tho thyroid is removed motabolism is slowed down and 
tho activity rato is groatly decroasod 


C 3, A biology toachor dostroyod tho brajn of a frog and then 

8 touchod tho frog’s back with acid, A hind log jorked up 

P 278 and seratchod tho point whore tho acid has boon applicd, 
oe Aftor washing off tho acid, ho dostroyod tho frog*s spinal 

Cor.I.20 cord, Ho again uscd a drop of acid appliod to tho backs 

Core XeL5 this timo no roaction took placo, 


From this cxporimant tho studonts learnod that in frogs tho 


be is a loarnad rosponso 
Cc. roquires the brain 


seratch roflox 
Ge roquiros a cranial norvo 
*i, is cantored in the spinal cord 


C 4, & @ricnd has a daughtor who is two yoars old, Tho child socns 
? dn normal hoalth, Howover, in tho last two wocks 4 markod 
P 3 chango has taken placo, Sho hes startod drinking oxcossivo 
; amounts of water and has bom urinating excossively. With 
Cor. 1.33 this information you would suspect that 
Cor X22 
to, thoro might bo glucose in tho urino 
b. tho child's mothor has diabotos mollitus 
c. ‘tho pancroas is producing oxccssivo insulin 
dad. nothing is wrong 
Oe. mzymos are at work 
C 5, Aftor a trip to the doctor, you aram't surprisod to hoar that 
7 tho child 
i 50 
. & is all right 
Cor. L.27 *b, will nocd insulin — 
Cor, X12 c. has an cnlargod livor 
d. has an oxcoss of proteins in tho urine 


OG. has no gincnsoe in the urine XXVH9 


CHAPTER XXV 


5. A femalo was found to havo an axcoss of tastostorone in hor 
system. Sho proporly could 


a, not bear children 

*b, show somo malo charactoristics 
c, not roach maturity 
d, prochuco only malo childrm 


D 
1 
P 78 


Cor,1.24 


Cor,X,11 


D 


6 
P .69 


Cor. 1.45 
Cor, X.30 


'D 
6 
P 32 


— Cor. I.15 
Cor, X,10 


1. 


CHATTER XXV 


From the information thet you havo gained from theso four 
chaptors on (transportation-rospiraticn-excrotion-and tho 


.," nervous systam) you would soloct which of tho following as 


3e 


boing the correct ordor of ovolutionary dovolopaent - 
from simple to moro complox organisms 


hydra - grasshoppor = paramoclun 
paramecium ~ hydra = man = grasshoppor 
hydra = oarthworm = grasshopper - man 
none of tho above are corract 


A dontist was having tho calcium content of a boy tostod as 
ho had poorly dovoloped tooth, The clacium content was low, 
the dentist would most likoly conclude that tho following 
gland wasn’t functioning 


Tho fatty shoath surrounding norvo fibors sorvo as 


&@. moans of protection 

¥*b, insulation 
C, producor of acotylcholino 
d, sodium pump 


Cor, Iz 
Cor.X.16 


A 
Go 
P 97 


Cor, 1,26 
Cor. X14 


Cor, Teh 
Cor X22 


A 
8 
P OM 


Cor.I. 51 


Cor, Xe 31 


i 

9 

P .2l 
Cor, I.11 


Cor, Xe 08 


A 
2 
P 58 


Cor, 1.13 
Cor, X02 


A 
uN 
P 66 


Cor. leh5 
Cor, X35 


CHAPTER XXVI 


1. Which of tho following rofors to locomotion in the protozoa? 


a, flagolla ; 
be jot propulsion ‘ 
C. pscudopodia 
*d, aandc 


2, Animals capable of locomotion aro said to bo 


*o, motila : 
b, tactilo 
c. sossila 
de distal 


3, An oxamplo of an animal with an oxoskoloton is 


a turtila 

be carthworm 
* ¢, lobstor 

d, lizard 


4, In skin diving with a fricnd last sumor, you noticod mora 
sossilo than motile animals, ‘This moans that you saw 


a moro animals capablo of locomotion 
*b, moro animals which ranain attached to ono placo 
Ce Moro animals with tontaclos 
d. moro animals without tontaclos 
Qa, moro animals with bilatoral symnotry 


5, O2 = Lactic acid = glycogen ~3 croatino + + ADl'-+ 
From the abovo forma =~ soloct tho ATi + croatino portion 
which bost supports tha following statanonts 


QM onargy for contraction 
*b, rocovory only 
ec, cnorgy for rosynthosis 
d. catabolic only 


6, ‘Tho relationship botwoon invortebrate movanonts and vortobrata 
movenents is shown by 


a. tho fact that both havo endoskalotons 
be musclos ara always attached to bones 
*e, striated nusclos arc found in both vortcobratos and invorto~ 
bratas 
d, ‘tho musclos of tho starfish for pulling a clam sholl opm 
aro much tho samo as thoso in tho jumping legs of a rabbit 


7, dn oxamplo of o sossilo animal is a 


a, jollyfish (coclentorato) 

*b, soa squirt (tunicata) 

Ce porpoiso (mammal) 

d, soa star (ochinodorm) XXVI~1 
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CHAPTER XXVI 
“Which is not a kind of muscle? 


a, skelotal 
b,. smooth 
*c, myosin 
d. flexor 
Oe cardiac 


Whore is the genoral place of attachment for skelotal muscles? 


a norvo tissue 
*b, bones 

c, hoart 

dad. internal organs 
o, opidormmis . 


From roading your text you could observe that 
a, all vertcbrates can move rapidly 


%b, for ovory oxtensor masclo thoro is a flexor 
ec, lactic acid is important muscle food 


dd, large animals can only have oxoskolotons 


Fhorgy for msclo contraction comes from the breakdowns of 
glycogan to lactic acid in tho absence of oxygen. Howover'’, 
oven in the prosenco of oxygen: only ono fifth of tho lactic 
acid is oxidized to 00g and H,0. The ronainder is 4 
¥., rotumoed to glycogan 

b,. converted to simple sugars 

e, transforred to tho citric acid ovole 

d, oxidized to alcohol . 


Tho prasmco of a skoLoton in animals is rclated to locomotion 
in which of tho following ways? _ 


Qe it givos strongth to tho body’ : 
b, it parmits altornata contractions of longitudinal and 
circular musclcos o 
c, . it protects most of tho intornal organs 
¥*d, it allows for attachment of msecles making locomotion 
more rapid and offectivoe than in organisms lacking skclotons 


The chomistry of musclo action shows homoostatic capacity 


a, tha cnorgy for contraction is supplied by JTp 
%*b, of tho way in which lactic acid is oxidized in tho rocovary 
mochanism of muscle colls 
ec, of tho “all<or nono” principle of msclo contraction 
a, of tho way in which tho actin filaments aro attachod to 
tho Z bands. 
ce of the way in which norvo impulses activate a musclo 


XXVI~2 


CHAPTER XXVI 
A 14, Which of the following needs the stronger backbono? 


9 
P.O amphibian - 

Z roptilo 
Cor.1.18 *a, mammals 
Cor,X.07 fish 

_ nono of thaso 


CHAPTER XXVI_ 


i 1. If man had bocoma adapted to the ocoan | 
P 679 * "tea Bag hands and axms would have become fin-like 
, b, his brain would havo become smallor. 
Cor. 1.22 c, ho would probably bo herbivorous 
Cor. X.05 ad. he would hava developed a typo of reproduction known as 
: isogany . 
1B 2, When a muscle becanos fatiguod and incapable of further con- 
7 traction which of the following would bost roprosent tho 
P 56 condition of tho fatigued msclo? ance 
Cor. Lel7 *a, thore is littlo or no ATP, littlo glycogon, and much 


Core Xe20 lactic acid 
| b. much lactic acid, mech ATP, and much glycogen 
¢. little lactic acid, littlo ATP, and mich glycogen 
d, a ecndition in tho msclo not doseribod abovo in a, by orc 


B 3, During tho “rocovory phaso” aftor msclo contraction which 
(9 of the following has tho groatost valuc for an abundanco of 
P 27 ATE being gonorated lator? 
— Cor. I.12 a, tho accwmlation of lactic acid in tho mscle fibors 
— Cor. X12 *b, tho oxidization of lactic acid 


ec, tho rosorve supply of glycogen in tho muscla 
a, theo transport of glucose by tho blood to the misclo 


| B 4, What is the relationship botween body shape and food getting 
¢ in arinals? 
a. sossilo animals aro usually radially synmotrical 
_ Cor. I-.17 b, sossilo animals aro usually bilaterally synmetrical 
Cor. X=.07 ¢, sossilo animals may assume any shapo 
#4, sossilo animals aro cithor radially symmctrical or bi- 
latorally symnotrical 


B 5. No animal is sossilo during its entire lifo, It must bo 
? iP motilo at somo ago in ordor to 
Le 
a. find matos 
Cor.I,01 %b, insuro propor distribution of the specics 
Core X=,10 Ce got food 
d. croato futuro gonorations 
a) 6, You hava probably noticod that ants aro capablo of lifting and 
9 carrying loads moro than twico their own sizo whoroas man with 
P .76 mich largor misclos comparativoly spoaking can carry ‘loads loss 
than half their om sizo. Which of tho following might account 
Cor.1e16 for this fact? 
Cor. X.08 


de axoskolcotons protcct the intornal msclos bottor 
b, tho ant’s musclo is moro officicnt than man’s 
%o, tho physical attachmont of an ant’s mausclo provides for 
hoavior lifting powor Coy. 
d. tho physical attachment of a man’s nmusclo provides for . | 
moro officiont lifting powor XXVI-3 
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CHAPTER XXVI 


7, If tho actin and myosin molccules only slido ovor coach othor, 
how do wo account for tho large sizo of a musclo during 
contraction? 


z band position changas 

can’t accomt for this -- too little data 

the actin and myosin bands aro brought in lino undor cach 
other giving groator thicknass | 

as tho fibrils aro brought togothor thoy shorten, thoro- 
fora making tho long fibors (roloxed stata) bond or curvo 
(swell) 

all fibors (z, actin, myosin) move from a roctangié shape 
to a square 


8, Highor forms of animals hava intorlocking vortobrae but 
nevertheless they have boen the dominant land forn. How do 
you think thoy have dono this? 


a6 
be 
Ce 
de 
Oo 


intclligence 
musclos 
brachistion 
roproduction 
rogcneration 


9, Of what advantage is sogmontation to tho grasshoppor? 


provides for a place for attachment of appendagos 
allows for groator flexibility for movamont 
allows for a groator numbor of intornal organs 
holps to soction tho body cavity 
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CHAPTER XXVI. ° 


1, A-erab was fossilized during molting. The scicntist found 


a shell 
no skaloton 
an cndoskoloton 


an oxoskoloton 


a orab, as it doosn't molt 


CHAPTER XXVI 


D 1. Tho msclo undor tho upper part of tho arm was ranoved, Wo 
e can conelude that 


i’ e2l 
Qe 


Cor.1.10 *b, 
Cor. X=.03 Ce 
Cle 


= Oo. 
ERIC 


tho arm was lifoloss 

tho arm bolow tho oclbow could bo raised only 

tho arm bolow tho clbow could bo lowored only 

nono of thaso | | 
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Text Provided by ERI 


CHATTER XXVIT 
Hi ghee animals reproduce by the union of | 


aseaual spores 
two similar gametes 
_ four sperms with one egg 
one sperm with more than one egg 
one sperm one egg 


Asexual reproduction oceurs in all of these except 
Qe hydra 


be paramecium 
Ce man 

*d,. earthworm 
@_ atoeba 


In the reproductive cycle of the land-living animals there 
is always 


4, motamorphosis 

be parthenogensis 
*c, Antearmal fertilization 

ad. dovelopment of eggs with 2 protective shell 


The male reproductive organs of a vertebrate are the 


secondary sex charactoristics 
ovaries 
testes 


sperm 


A Duckbill platypus is classed as a mammal even though it 
lays eggs, the reason is 


a, its oggs are totally unlike reptile and bird oggs 
b, its beak is not really lika a ducks and it has fur instead 
of foathers 
¥*o, it furnishes its young with food from mammary glands 
d, it is warm blooded 


Animals that have both male and fomalo organs in the samo 
individual aro called 


parthenogenic 
hermaphroditic 
allantoic 
marsupials 


In organisms with internal fertilization tho following would 
» correct 


the female of the spocies produces thousands of eggs 
fertilization is not very likely to occur 

many more sperm than eggs are produced 

none of the above are correct XXVII~21 
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CHALTER XXVIT 


8, Which of the following doos not possess scxual reproduction? 


Xe 
*b, 
Ce 
de 


paramociun 
amoaba 
hydra 


earthworn 


9, In humans, gcmarally only one ogg coll is reloased from tho 


ovary at a tino. 
thousands of oggs aro released at a timo, 


However, in many animals, hundrods and ovon © 
Which of the follow= 


ing may account for this? 


Qe 
be 
Ce 
Cle 


¥*O, 


groater protection and caro for the young is given by 

humans than by some animals 

chancos for fertilization of an ogg ecll 4s groator in 

humans than in some onimais 

human boings do not havo as many natural cnemies as somo 
8 

a human boing’s chances for survival ara greator than 

some animals 

all of tho abovo 


10. Which of tho following 4s a type of sexual reproduction? 


parthcnogenosis 
conjugation 
mitiplo fission 
budding 


Ll, 4A group of animals that pass through stagos of utorino active 
ity aro 


ae 
De 
Ce 
*d, 


amphibians 
birds 
roptiles 
mamnals 


12. In placental animals 


tho mothor’s blood circulatos frocly by way of the unbili- 
cal cord through tho blood vosscls of tho fotus 

tho oggs aro minuto, possess vory littla yolk, and aro 
rotaineda within the mother’s body for development 

only ono offspring can develop in one gostation poriod 

tho oggs, which contain much yolk, dovolop into young 
within the oviducts of tho mothor’s 

the young aro born in a prematuro stata and must undorgo 
further development within a pouch where thoy ara nourished 
and protected 
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13a Tho main reason for the succoss .of the land animais is thoir 


14, Mala door havo antla roosters havo hoavicr combs than hens, 


CHAITER XXVIT 


a, ability to movo swiftly 

%b, ability to kaop thoir sporm moist 
c. high intolligonco na | = 
d, poworful jaws ; : 


malo birds havo striking differences in colors, This concition 


a, . hormaphroditism . 


da ostrogon 
*o,° tostostorona 


15. In tho human malo, tho two testos aro located in an outpockot~ 
“Ang of tho body wall, called 


a. placenta 
*b, scrotum 
. Ce oviducts: 
ad, pouch 
16, All ascmal roproduction is charactorizod by 
&, moitosis ; . 7 
b, fusion of sperm and ogg - 
*c, lack of molosis 
ad, mitosis 
Ce budding 


17. dnothor namo for tho sex colls is ; : 


M spcrns 

*b. canates 

GC, zygotos oes | ie % 
de oggs ' 
o follicles 


18. in oxamplo of ‘an animal which is hormaphroditic is 


‘ae bird 
*b, planaria 
Ce roundworm 
de crayfish . 
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CHAL:TER ONE 


eae: sporns and. eggs aro similar ‘in which of tha follow- 
ing rospects? 


& thay hava epproaineroly tho sama mass of matorial in ono 
coll 

be about tho sama numbor of cach is producod 

c, thoy aro both motile 


*d, thoy havo tho samo numbor of chromosomos in thoir nucloi 


0. thoy aro both produced by ovulation 


Which typo of pee would produce tho most varLation 
in a protozoa? 


*o, soxnal 


be asomal 

ce budding 

ad. binary fission 
Oe sporulation 


Why would it bo impractical for a mammal to givo birth to 
numorous offspring at one tine? 


a, it would cause over=population of tho specios 
b. it would too groatly weaken the mother 


*c, tho mother could not care for all tho young 


cd. all of the abovo 


Chooso tha bost statcment doscribing forms of ere 
in paramoci.a 


& ascaxual budding or rogomoration only 
be longitudinal fission and mitosis 


*c, transverso fission and conjugation 


ad, transvorso fission only 


Reproduction in mammals by placenta socms to bo tho most advanead 
stage of roproduction, Which of tho following would tond to 
prove that this is so? 


& placental births peepee fow in numbor 
be animals dovoloped in placenta aro moro advanced at birth 


*c, animals developed in placenta ara mora complox organisms 


than those hatched from oggs 

d. animals protocted by internal .devolopment in the placenta 
ara tho only ones to have amnion, allantios and chorion 
tissuos 


Ali animals roproduco to 


*i, proserve the spacias. 


be producs now spacices 
Ce. inexcaso in numbor 
d. koop a balenca in tho food cycla oo 
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2. During prognancy, somo cisoascs contractod by tho mothor may 
havo an offect on the ictus. 
account for this? 


ae 


*b, 


Co 


d, 


3, Although two colls unito in tho procoss of fortilization, why | 
has tho zgygoto gcmorally no mora chromosomes than tho numb 


Which one of tho following is the most likely roason why 2 
frog’s ogg docs not havo an allontois while a hon's ogg docs 
havo an allantois? 


" GHAPTER XXVII 


tho frog is moro highly developed than tho hm 

tho hen's ogg has a sholl whilo the frogs ceg docs not 
havo a shell : 
dovoloping chicks aro largor than dovoloping. frogs 
frogs oggs dovolop in water whilo hen’s oggs do not 


Which of tho following may 


blood from the mothor carrying disoasoe organisms probably 
has flowod into tho blood of tho fotus 

tho disoasp causing organisms or substances produced by 
thon may “havo ‘entarod tho fotus by diffusion through tho 
placenta | 

tho disoaso causing organisms or substancos probably 
etorod tho baby through tho digostivo systan of tho mothor 
nono of tho abovo choicos aro probable 


or | 


typical. of tho body cclls of the paronts or of thair offspring? 


be 
Co 


de 
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moiosis occurs during tho process of gamotogenosis 

in parthcnogensis oggs dovolop which havo not unitod with 

& sporm 

cloavage occurs following tho fortilization of an ogg by 

& sporn 

sperms contain fowor chromosomes than tho oggs : 
mitosis occurs during tho process of gamotogonosis 


4, Tho avorago poriod of labor for 4 first ehild is about twonty 


hours. If, 


tho actual birth, tho placenta and accompany= 


ing tissuos, callod “eftorbirth"” wero horn” first rathor than 
last, which would bo mest likoly to happen? 


De 
De 


Ce 
*cl, 


tho baby would dio 

tho baby would livo bocauso it docan't mattor which cones 
first 

tho baby would bleed to doath 

the baby would dio of suffocation 4f it woro not born 
immodiately 


5. Why is intornal fortilization an ovolutionary succoss in 
highor land animals? 


Be 
be 
Ce 
*d, 
Ce 


timing is not 4mportant 

moro ganctos arc produced 

fortilizgation always occurs , 
moisture is abundant : 
mammary glands nourish tho nowborn animols XXVII=5 
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CHAPTER XXVIT 


6, Scomal reproduction is more important to ovolution than 
ascxunl roproduction bocauso it | oe 


#2, allows greator rocombination of genos 
b, sorvos bottor to porpotuate tho specios 
c, allows offspring identical to parents 
a, cmsuros loss varioty in gootie types 

o, always procucos diploid individuals 


7, dn insigificont factor in tho rolstionship betxcin intornal 
pectiar ai and ovolutionary succoss of tho highor lax 


#2, fowor mumbors of offspring aro producod 

be atbryo is protoctod from dstruction 

C. ombryo is nourished 

d, anbryo is provided with adoquate tonporaturo 
O. cmbryo is providod with adoquato misturo 


Tho graph bolow rofors to qiostion nunbor S 


THICKNESS OF 10. 
DYERINE WALL / 
IN MM. 8 . - 


8, Lino B would bo axpootod if 


a, fortiligntion occurred 
be progostraono docroasod 
C, corps luteum degmoratod 
#d, ‘attachment oceurrod 


9, Which ono of tho following constitutes the bost roason as to 
why tho fish can bo distinguished at an oarly stato from tho 
human cbryo, whoroas tho pig canot bo distinguished until 
a. later stago? 


no tho Mish shows adaptation for living in wator 
*b, tho fish aro widely romovod from man whoroas tho pig ond 

man may havo 4 mora zocont coumon ancostor 

o, tho fish has no limbs for land locomotion 

d, tho fish aro in tho class Picos whoreas, tho pig is in 
tho class Mammalia 

o, fish develop scales, fins, and latorally placed cyos, 
whoroas tho pig dovolops skin, limbs, and moro noarly 
frontal oyos liko man XXVIT~6 
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CHAPTER XXVII 


2 10, Budding as a moans of roproduction diffors from fission 
2 i : 
| P 62 


(simplo division) *n that 


a a, budding roprosents asomal roproduction whilo fission is 

| CoreTe35 an axamplo of somal roproduction ue 

| Cor X44 b, in budding, a plant smds out a long, loafiloss stan, 

y tho tip of which tekes root sovoral foot from tho parent 

stan <= . , 

c, budding applios only to plants whilo fission may apply 

to both plants and animals | , 

#a, tho identity of tho paront is maintainod aftor budding 
has occurred, whoroas in fission tho parcnt dividos to 
form two offspring 


fh woman with a board indicates the prosemce of an overabundance 
of which typo of hormono? — 


; : ostrogans: 
Cor. 1.43 progostorono 
Core X16 tostostorono 
FSH 
all of thoso 


BD Tho groatost valuo of somal roprocuction as comparcd with 
3 asoxual, roproduction is | 
P 72 


a2, a groator uniformity of offspring 
Cor.1.39 *b, groator variability among offspring 

Cor. X.23 ce, 2 lowor doath rato among offspring 

d, thet the young aro moro liko thoir parents 


B ] Noar a fossil woro somo fossilized oggs. You could say that 
Q tho animal that laid thon roproduced by 


budding 
Cor, 1.37 fission 
Cor Xe27 somal moans 
1, asoxual moans 


5 
P .30 


In comparing tho production of gamotos in plants with tho samo 
process in animals, tho structuros in plants that would bo 
most similar in function to tho tostos of animals would be tho 
folluilng 


stigna — 
calyx 
anthor 
ovary 
ovulo 
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CHAPTER XXVII 


Hormones producod in tho pituitary and ovarios havo considor= 
ablo influaco in tho thickoning of tho utorino wall during 
tho menstrual cyclo, Study tho graph bolow and indicate 
which of tho statements is truco 


a 


INCREASE IN | 

UTERINE 
WALL a 
THICKNESS 


ons nonnengene ee 
” 
- Cs 


sere mn SECRETION OF HORMONES” 


& progostrone is socrotod during 4 

b, much estrogon is socrotod during C 
ce, both FSH and LH aro socrotod during A 
mich ostrogem is socroted during B 


Monopauso is causod by tho 


2e pituitary not functioning 
*b, absonce of ovulation 

ce, fanale not mating 

d, nono of thoso 


If a dovoloping chicken ogg wore covered by paraffin tho 
effect on tho anbryo would bo 


&e nono, 
*b, animal would dio from suffocation 
Cc, more rapid dovolopmant bocauso ogg would bo kopt warmor 
and bactoria could not onter 
d, dovelopmont would bo slowod 


A famalo collio dog gavo birth to fivo puppics. no of tho 
puppies ramained onvoloped in tho amdonic manbrano aftor birth, 
and sovoral hours lator was doad oven though it had livod and 
dovoloped within this samo membranous sac for many wooks prior 
to birth, Locato tho most crucial problan portincnt to this 
situation 


a, how doos circulation aftor birth diffor fran clrovwlation 
in tho cubryo? 

be how doos tho anbryo got its food? 

how doos ambryonic rospiration diffor from rosptration in 

tho puppy aftor birth? , 

d, how doos tho puppy’s disoass rosistanco comparo to diseaso @& 
rosistanco in tho cmbryo stage? 

Oe how doos dischargo of oxcrotory waste products in tho 


anbryo diffor from oxcrotion in tho puppy aftor birth? 
XXVII-~8 
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CHAPTER XXVIT 


1, Fanalo animals go through a short poriod of ostrus or hoat 
during tho mating soason, This activity 1s used to croato 

A e mating dosiro, during owlation. Why has this activity 

slocroasqd in hufians? _ oe. Tee . 


d4fforont hormones aro prosent then in lowor eninals 
tho’ fanalo!idags not nood this activity to mato with tho 
malo during: ovulation | 

tho fonalo ‘diways has a continuous supply of oges roady 
to bo fartilizod 

tho ostrus poriod would produco too many hormones 

tho uterus changos vory littlo during owlation 


tho roproduction of enimals with plants, which 


comparing 
of tho following would bo truco? 


plants can reproduce asexually, whoroas animals cannot 
difforentiation doos not occur in plants 

somal roproduction doos not occur in plants 
reproduction in most rospocts is. vory similar in plants 


A 
3 s 
P 34 


Cor. 1.26 
Cor,X.32 


A 
3 
P 45 


Cor. I,31 
Cor, X. 06 


A 

3 

P 64 
Cor. 1.23 
Cor, X,15 


A 
8 
P .78 


Cor.2.35 
Cor, X.25 


A 
8 
P 40 


Cor, 1.36 
Cor. X13 


CHAPTER XXVIII 
From which anbryonic layor doos tho hoart ariso? 


ondodorm and octodorm 
ondodorm 
octodorm 
mosodeamm and Gndodeun 
mosodorm 


Tho process by which many difforont kinds of tissuo colls 
aro producod from a fortilizod ogg is. callod 


motamorphosis 

parthmogonosis. . 
_ Cloavago 

difforcentiation. 


2 


| Which of tho following docs not dovolop from cetodorm in an 


anbryo? 


ae brain 

be. cars 

oyo lms 
a, pancroas 


All of tho orgnas of tho tadpolots body aro derived from 
throo layors of colls, tho octodorm, tho ondoderm, and tho 
mosociorm, Which of tho following are dorivod from tho cctodorm? 


digestive systan 

musclo, bono, blood tissuo 

skin, norvous systom, somso organs 
mouth, osophagus, bono 


in ombryologist is studying tho mscular systom,and tho 
skolotal system of a sadamandcor. Ho knows that thoso systons 
woro formod from 


mosodorm 
octodorm 
ondodorm 
a and b 
ec and b 


B 
l 


P 54 
Cor. 1,04 


Cor, XR: ..: 


CHAPTER XXVIII 
1, In tho birth of human quintuplots thoro woro identical twins 


¢. pin,nd Adontical triplets, “This would indicato that 


only ono ogg was fortilizod by throo sporms and tho og¢ 
then had undorgone five complcto divisions a oe 
two oggs woro fortilizod: ono giving riso to twins ~~ 
and tho other to triplots ===: . Me coe 
four oggs woro fortilizeds © ono giving riso to twins |. 
and throo giving riso to triplots _— 
- Livo oggs woro fortilizod, giving riso’ to twins and 
: ‘triplets — ee ae ee 


3 . 


When tho dovoloping oggs of tho common marino minnow, Fundulus, 
woro subjoctod to difforent magnosium. sqits, about 60 por ~ 
cont dovoloped a singlo modian oyo rathor ‘than tho normal, . 
two, Sinco thoso samo results may bo produced by a number’. 
of difforont chanical or physical moans, you could conelucdo 


tho rosponso is duo to a spocific agent. 

tho oggs woro dofoctivo to bogin with i 

tho stago of dovolommnt at which tho cxporimont was - 

porformod is significant wa” - 

magnosium salts will produco this rosult in all animals 
: : oe Sr t 


C 
L 
P 72 


Cor, Ie40 
Cor, X10 


C 
1 
P 17 


Cor,1.20 
Cor, XeaL 


CHAPTER XXVIII 


- 1. The-dorsai lip of tho blastoporo oxpands into tho archontoron 


which later givos riso to tho digestivo canal, Thm tho lungs, 
Livor and pancroas dovolop from walls of tho digostivo canal, 
From obsorvation you could ecncludo that 


Qe 
*b, 


Ca 
de 


this is proformation | 

cortain rogions of tho dovoloping ambryo may bo organizors 
and control dovolopments of adjacent colls 

rogonoration is a deciding factor in tho dovolopmant 
abnormal difforatiatiion is in ovidanco 


2. A baby was born without an alimentary canal. This was duo 
to tho non=-forming of tho 


4 Qe 
De 
Ce 

*d, 
Oo 


octodorm 
mosodorm 
ondodorm 
archcntoron 
nono of thoso 


XXVIIE=3 


| CHAPTR VEIT 

Di’. * de de tho neural tibo developed on: the ventral surfaco of an* | 

‘2 “oh ‘l. .: . anbryo a biologist would know =. °°  ~ : 
Pe ; ; 


a. itis a frog - 
Cor, I-17 b. itis a mammal ae 
Cor, X=.01 ., *0, At is an invortobrato 
oO a, it is a mtation, 
D 2, Which of tho following doos not provide ovidenco of simileri~ 
2 Ng tios among classos of vortobratos? : 
7 a, structuro of carly anbryos 
Cor.1e2 b, tho brain | - 
Cor.X.32 6, tho oarly dovolopmont of vortobratos as shown by fossils 
d. habitat 
D 3. Denoath tho noural tubo of octodorm may bo found a structuro 


6 namod tho notochord, With your prosont knowlodgo, what may 
P 26 you doduct? 


Cor.I.13 fd. tho notochord is cotodormal also and along with tho 
Cor. X.27 noural tubo goos to mako up part of tho brain 
b. tho notochord ie apparantly an urmocossary atructuro 
bocauso it is not found in tho adult 
%o, tho notochord is composod of mosodorm and scams to indaco 
tho growth of tho noural tubo 
a, thoso data aro insufficiont upon which to baso an assumption 


ee 


OC. 
L ERIC 


A 


3 
P 59 


CoreI.05 
Cor. Xe 205 


A 
6 
> 87 


Cor, I,20 


Cor, d= oO 


A 

6 

P .69 
Cor I-41 
Cor. X04 
A 

8 

P 16 


Cor.L.02 
Cor. X,06 


A 
& 
P 16 


Cor’. Iel9 
Cor, Xel2 


CHAPTER XXIX 
1. Tho dovolopmmt of a human embryo normally doponds upon 


a. gonos obtained from tho famalo paront 

b, gonos obtainod from tho malo paront 
%c, gemmos obtained frem malo and fanalo paronts 
d, factors othor than goncs 


2. Tho largo amount of yolk found in birds as compared to tho 
manmals is duo to tho fact that 


a, a bird embryo noods moro onorgy 
b, a bird ombryo dovolops in 6 shortor poriod of timo as 
compared to mammals 
*e, bird anbryos dopend upon the yolk as sourco of food 
during tho anbryonic poriod 
d, tho bird anbryo is largo and noods a groat doal of yolk 


3. Tho idoa of a sporm coll of a cat alroady containing tho 
organs of a kitten would bo an oxamplo of 


a, sportanoous generation 
be epigenesis 

¥*c, preformation 
d, embryonic induction 


4, Tho mst significant factor of embryonic mosodorm is that 


Q, all vortcbrates havo it 
b, At contains nucleic acid which causos tho norvous syston 
to form 
ko, it is always locatod botwoon tho octodorm and tho ondocorm 
ad, At roguilatal tho sizo of tho brain 
6» all of thoso 


5, @nubryonic induction is an 4mportant way of oxplaining GLLLor- 
antiation, Which of tho following aro examplos of induction? 


QO. Spomann’s cxporimont of ranovinys octodorm from a frog ogg 
and putting it in a soparato dish whorgit romainod healthy, 
but did not form a naorvo tubo 

*b, Niu’s oxporimont of putting mosodorm in a gait solution, 
and thon romoving it and substituting a pioco of top ac- 
todorm, which foxmod a norvous sys'tan 

ec, Dwiosch’s oxperimont, which 4nvolved ranoving ono of tho 
two colls of a soa urchin'’s ogg, and subsoquont dovolop= 
mont from ono of tho oggs 

d, all of tho abovo 
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CHAPTER XXX 


6, Spcmann dosignod oxporimonts to provo a hypothosis, Jn ono 
exporimont ho removed mosodorm, and tho octodorm failod to 
69 form norvo tissuo. In ancthor oxporiment, ho transforrod 
top mosodorm from ono ambryo to replace bottom mosodorm in 
| Cor.1.29 anothor ambryo, and a brain and srktel cord dovoeloped in tho 
Cor, X=,10 belly, Which of tho following hypothosds appoarod to bo 
proved by thoso oxporinats? veo, 


ry CC) 


a, octodorm doos not noed mosodorm in ordor to form norvo 
tissuo ae BS Pie ak 
*b, mosodorm influuncos octodorn to form norvo tissus 
@, octodorm will ranain healthy, oven though tho mosodorm 
has boon ranovod a “-—% 2 
d, ono of tho abovo 


a," M. Niu, an Amorican anbryologist, took a ploco of top mosodorm, 
and Lot it stand in a salt solution for a fow hours, Ho thon 
67 | yomovod tho mosodorm, and put in a pioco of top-cctodorm, 
which thon formed a noryous system, What conclision could 
edd he ' bo made on tho basis of this ‘oxorinent? ye 2 
OF s de : a sia OH gS 


hy Co > 


a. octodorm will form a norvous syston.whon placod in a 
salt solution " 
*b, mosodorm loft somothing behind in tho salt solufiion, 
_ which causod tho cotodorm to-difformtiato into norvos 
G. proscneo of moaodorm had no affoct upon tho octodorn 
d, mosodoxm would havo formod a norvous system if loft in | 
tho salt solution a littlo longor ae 


EXT He? 


B 
8 
P 25 


Cor,.= eo} 
Cor, X,13 


Cor. T= .i2 


Cor. X=e2n 


B 
4 
P 61 


Cor.L,.31 
Cor. X16 


B 
2 
P 42 


Cor. I.17 
Cor, X.07 


B 
6 
P .62 


Cor, Led 
Cor .X,02 


B 
8) 
P 60 


Cor, 1.47 
Cor, X13 


1. 


Je 


de 


6s 


CHAPTER XXIX 


Bnbryonic induction rofers to tho offoct of ono gorm layor 
upon another, Which of tho following involves induction? 


a, formation of digostive system from cndodorm 

b, formation of msclo, bono, blood vosscls from mosodorm 
c. formation of skin and norvous system from octodern 

d. all of tho abovo a 
*o, nono of tho abovo 


In tho human fotus tho porcontago of oxygm is lowost in tho 


*oa,. umbilical artory 
be umbilical voin 
C, capillarios in musclos 
d, capillorios in tho brain 


It has boon suggostod that aging in tissuos is causod by tho 
tissuos becoming too spocializod, Wo might find a "curo” by 
troating thoso. tAssuos dn ono of tho following ways 


a. troatmont of colls by radiation 

%b, injoction of meloic acid ‘fran anbryonic osils 
Ce injaction of salt wator 
d, ranoval of old calls 


A troatment for cancorous growths may bo found in tho. study 
of cmbryology bocauso 


#2, both doal with multiplication of colls 
be pattorns for cancor are ostablishod at fortilization 
¢, cancor has to do with coll difforontiation 
de only abnormal dovolopmmt is studiod in both casos 
o, all animals havo rogmorativo powors 


Dovising an oxporiment in tissuo culturo, a student ronovod. 

a plioco from a dovoloping chick anbryo and placod in an ape 
propriato nutriont medium, Tho picco of tissue scontimod to 
dovolop for somo timo and eppoarod to havo the gmoral outlino 
of a winge Ono can supposo that 


a. tho tissuo difforentiation will appoar croator as tho 
. tissuo grows 
be a comploto chick will dovolop 
*o, tho tissuc will difforctiato no furthor then tho indicated 
possible structure 
d, ho was just lucky in boing ablo to keop tho tissuo alivo 


fristoto proposed two cifforent hypothosos to account for dovol- j 
opment. Ono is known as proformation and tho other as cpigcnosis,. 


Which of tho following ineludos both? 


“2, og? contains organs alroady formod or organs not thoro at 
the bogimming, but appoar lator 
b. ono part of tho ogg contains a small hoad, and tho othor 
side a small tail 
C, organs prosont in tho egg or organs prosont in tho spcrm 
d, ogg just tumod into an animal or sporn just turnod into an 
animal XXX 3 


C 

b) 

P 50 

Cor 6 i, 06 
Cor. X.03 


C 


re) 


B68 
~ Cor. 1.08 


Cor.I.14 
Cor. X.07 


Cor, X,18, ‘ 
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CHAPTER XXIX 


1. You aro studying tho anbryonic dovelopment of a frog. Followe 


ing an onbryonic induction you obsarve tho tadpole develop two 
hoads, What has ocourcd? | 


a. preformation 
b. epigemosis 
C. regeneration 
*d, normal difforentiation 


2, A cow was fortilizod artifictally with tho sporms from a doge 
‘Tho outcomo was that 


d,. tho cow producod a dog 
b, tho sporm fortilizod thd oggs 
@, 4am animal was formod with charactoristics both of a dog 
oe ‘end cow. 
d, tho cow producod a calf 
%o, nothing happenod 


GE | 
3,: You aro told that tho, mosodorm colls of a transplant causod 
tho octodom to form a socond norvoss systan, You could sccuro 
ovidenco to support this statanont by 


* \" e 
de ‘obsorving 4 normal tadpolo dovalop | 
#6, ~‘Loaving tho mosodom. tissuo in salt wator for sovoral 
houre and then: pleco tho cetodorm in tho wator foybsorvation 
ig, loaving tho cotodorm-“in salt wator for sovoral hours and 
- thon placo tho mosodorm in it for obsorvation 
‘qd, perform a chanical analysis of tho salt ‘solution and 


ae find it to contain cnzymos 


Cor, 1.23 
Cor, X.18 
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Cor, I. 37 
Cor. X41 
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CHAPTER XXIX - 
fin abnormal difforentiation of colls is 


& geno chango 
*b, twno0r 

ec, midgot . 

Ge all of thoso 


What could bo tho significanco of ‘quickly multiplying colls 
in animals? 7 


Qe dwarfism 

b, rogonoration is assurod 
*e, this action could indicato cancor 
d, ovorstimulation of tho thycoid 

Oo, nono of thoso 


Tho inability of tho octodorm to difforentiato into norvo 
tigsuo could bo duo to deficit 


a. tanporaturo varlanco 

be vogotal hanisphoro dovoLopmont 
c. minoral salts 
*), nuclole acid 


A 


3 
P .85 
- Cor.1.33 
| Cor. X36 
A 
ue 

P 5 
Cor,I.39 
Cor,X.17 


| OA 
= | 
P .56 


Cor.1.30 
Cor, X21 


Cor, I.43 
Cor. X24 


A 
3 
P 083 


Cor.1I.39 
Cor. X19 
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P 57 
Cor. 1.15 
Cor. X.18 
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CHAPTER XXX , 
The gene formula of an organism for a particular trait is the 


*a, genotype 
b. ‘phenotype 
c. heterozygote 
d. homozygote 
e filial 


What an organism looks like with a particular gene formula is 
the, = 


a, allele 

be recessive 
Coe dominant 
*d, phenotype 
Q.* genotype 


Gregor Mendel grew up in an agriculture district of the present 
day 


a Canada 
be United Statos 
ec, Italy 

*d, Czeachoslaovakia 


If »R” indicates the color red.an organism "RR" would bo 


a homozygous recessive 

be incomplete dominanca 

c, hoterozygous 
*d, none of the above are correct 


Sood characteristics ~ L=long, W=wrinklod, Y= yollow, R-ribbod, 
leshort, w= smooth, y = white, rgroved 


A short wrinkled yollow grooved scad 


a. liWwyyrr 
be LOIWyyRr 


Ce 
*d, liWwYYrr 
Most of our domestic breeds of animals have resulted from 


a, natural soleaction 

*b, soleactivo breading 

¢, mutations 

d. cnvironmental changos 


X=] 
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Cor.I.12 
Cor .X.33 


A 
8 
P .61 


Cor.1I.27 
Cor .X.35 
A 

P ,82 
Cor.1.50 
Cor. X. 36 


A 
8 
P .76 


Cor.I.50 
Cor .X, 36 


A 
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Cor.L.41 
Cor, X.09 


A 
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Cor od r) 51 
Cor. Xe41 
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CHAPTER. XXX 
In animals which reproduce semally? 


tho ogg and sporm colls contribute oqually to tho heredity 
ef the offspring 


*a, 


be heredity alone dotormines what an organism wili become 


c, tho offspring arc in ovary way identical to the parmts 
d, acquired traits.are transmitted to the offspring through 
egg and sperm cells 


Gregor Mendel in his work 


Be studied primarily the offepring obtained from a single 
mating 

eal a mathenstids in the analysis of his findings 

Cc. observed genes and chromosomes 

d, figurod out the Jocation of genes upon the chromosomes 


*b, 


Wo refer to the genetic characteristics which can be Kesopniaed 
just by looking at an organism as tho 


.& geonotypo 


' be Mendolian charactoristics 


c. homozygous charactoristics 
*d. phenotypo 


Each parent contributes one of the two genes for a particular 

charactoristic., Whethor or not the genes ara cxactly alika, 

thoy aro called e 
: '- hotorozygous 

b homologous ° “ 

¥*c, allolos 

d. gamotos 


Whon a cross is mado botween two plants of tasted puro lines, 
tho parcmt gcnoration is called tho 


& F goneration 
*b, Pl gmeration 
C. F2 generation 
d. P2° generation 


If a homozygous dominant tall plant is crossed with a homo~ 
zygous short plant the offspring will be 


*o, all tall 

b. 50 per cent tall, 50 por cent short 
c, all short 

d, nona of these 


XXX=2 


A 
a 
P56 


Cor.1.33 


Cor. X.16 


8. : 

P 56 
Cor. I.14 
Cor.X.17 
A 

3 

P ..69 


Cor.I.21 
Cor. X. 34 


A. 
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Cor.L.27 
Cor. X. 57 


136 


sts: Le L-ratio 
.@g .222:1 ratio. 


' 
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14, 


we 


a *o,:. Law of Segrogation 


5. 


16, 


176 


18. 


* division <=" > + 
oo Le law of Unit Character . d ‘i 


The actual gene combination resulting from 2 cross is the 


*a, genotype 


3 hee. sonege “oO ® 
CHAPTER XXX 
. aa 4 


oe 
ae oe 
a Doe oe 


4. test eross us recessive homozygous and heterozygous 
paronts will result in ee ou. 
Sars. aN Oe 


‘ae 381 ratio 7 a 


. 
e 


d, all racossivo . ss 


Which law of Mendel is given: as follows: A pair of factors 
is separated during the formation of gametes in reduction 


b, law of: Dominance 
d. law of Heredity 


b. phenotype 
Cc. allclotype 


ad. dihybrid 
& mouse is often used in tho studios of genaties bocause it 


2, has a rapid rate of reproduction. 


be is clom and oasily tamed 
c. has only a few chromosomes 
d, all of thosa 


In Mendel’s caporiment with flowors, he found that in a cross 
of white flowored and a rod flowored plant the rosulting Fl 
gcnoration wore neither rod nor whito but pink flowcred, Upon 
solf-fortilization of those flowors the F2 gcnoration would bo 


a 1 white, 1 rod 


*h, 1 whito, 2 pink, 1 rod .- 


c, all pink 
de 3 rod, 1 whito 


What is a Grock word noaning “bolonging to ono anothor”? 


a, hotorozygote 
homozygote 
allolo 
gonctos 
traits 


CHAPTER XXX 


': 


: 19, Tho dogree to which a horoditaxy trait is cxprossed dcpands 
on . ‘ 
P 36 me 
*¥a,. cnvironmont 
Cor.1.27 be gonas only 
Cor.X.25 c, chromosancs only 
d. neither 
©. both 
A 20. Tho hoight of tho offspring producod whan purobred tall poa 
3 : plants aro orossod with purobroad short poa plants illustratos 
P .82 
¥a, dominanco 
| Cor.1.28 be independent assortmont 
: Cor.X.38 Cc, chanco 
dad, blending 
A 21. Tho crossing of hotorozygous organisms rosults in tho appearance 
: “4 of dihybrid traits in tho ratio of 
ae 12231 
Cor. 1.38 be 331 
Cor.X.19 ¥*c, 93233321 
qd. isl 
A 22, Mondol's law of Indopondont Assortment is best illustratod 
3 by crossing 
P 33 
a, monohybrids 
q Cor. 1.22 b. a hybrid tazl with a hybrid tall 
: Cor.X.20 *c, dihybrids 
d, a rod floworod with a white flowered plant 
A 23. Tho ratio of 1:2:1 in the offspring of hybrids bost illustratos 
3 tho law of © 
P .04 
, a dominanco 
Cor, 1.02 be indopendent aseortmant — 
Cor. X12 c, linkago 
¥*d. sogrogation 
A 24, Tho bost tost cross is ona in which tho hotorozygous organism 
“4 i to bo toasted is mated with an organism that is 
ae know to bo hotorozygous for tho trait in quostion 
Cor.I.23 b, tho parent with the homozygous dominant gcnotypo for tho 
Cor. X.30 trait in quostion 


*e, Imown to havo tho homozygous rocossive gonotypo for tho 
trait in quostion 
d, of tho samo gonotypo as tho organism which is boing tosted 
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A 
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Cor,l=.15 


| Cor. X.05 


A 
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Cor,1I.22 
Cor,X.12 
iA 

3 
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Cor.1.04 
Cor. X.29 
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Cor. 1.23 
Cor. X11 


Cor,1.16 
Cor. X32 
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Cor. X.20 
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CHAPTER XXX 
. PL - 2 Pe 
Tho ratio 9232331 would indicato of gonos involvod 
ae 5 — " 
ly 
Ce 3 
*d, 2 
G iL 


Idmtical twins provide good study organisms in genctics 
bocauso 


| *o, thoy aro gcnotically idontical - 


30.0 


be thoy have the sama parts 
c, thoy aro of tho samo sex 
d. thoy aro tho samo aga: 


. Sclective breoding has produced many dosirablo organisms 


ovor tho last 3,000 years,. Tho basis for sclactivo brooding 
is :  « m4 


a, a knowlodgo of chromosomos 
*b. rocogpnition of dosirabla traits 

ce. fooding thea propor food 3 
d. an undarstanding of how gonos work 


Tn skin color in humans wo find ovary shado botwoon dark and 
light. We could assumo from this that 


&. ono gene is complotely dominant ovor tho othor 

be all white poople havo moro dominant gones than black 
paople ’ 

#c, thora is moro than ono pair of gaios for skin color 

ad. tho population contains largo numbors of hiddon black 
genos 


Differences botwoon parmts and offspring aro tormed 


a gonotics 
¥*b, variation 
Ce horodity 

d, soloction 


Tho trait that will -ahow up in a hotorogygous condition would 
bo tho 


*_, dominant trait 

be rocossive trait © 

Ce homosygous trait . 
d. double rocossivo trait __. 
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CHAPTER XXX 


Why wore Mendol’s crossos with garde pods succossful, whore 
othors had failod? 


ae 


De 


Ce 
*d, 


Which statcamont best 
his crossos? 


3 
be 


11 Go 
1 Ge 


his success can mainly be cttributed to luck... tho right 
man at tho right timo at tho right placo — 
in his crossos, ho only counted tho offspring with tho 
charactoristics ho hopod to got 

ho had a good knowledge of chromosonos and gonos 

ho appliod tho mathanatics of probability to analyzo his 
data 


oxplains why Mondol usod gardon peas for 


gardon poas aro normally solf=pollinated 

thoro aro usually multiple factors for a trait 

thoro aro only a fow foaturos to bo studiod gootically 
crossos botwam difforont plants are usually not fortilo 


A family that alroady had four boys was awaiting tho arrival 


of a now baby, 


is 


*2, 
De 
Ce 
de 


Tho chancos that tho now baby would bo a girl 


statistically 


1s1 
Yel 


931 
16:1 


' CHAPTER XXX 


B “OE, S the paronts of a newborn had the homozygous genotypes Ith 
| 3 end IBIB. The child tho mothor is cortain is hors has hor 
“E62... : -:., blood typo 44(0), Which of tho following is not tguc? 

Cor.T.  «. - fe thoso pooplo may only have childrm with gcnotype AB 


Cor.X.12 © be apparcntly tho bablos woro mishandlod in the hospital 
epee ,  *e,, it is possible for thoso parents to have an offspring 
ae / .. . °°” with gonotypo 11(0) " i es 

* a.’ “tho mothor has probably just mado.an orror thinking this 


baby is hors 
B — 20 | Two browneoyod persons hac. fivo children throo of which had 
3 brown ayos, ono hazol, and ono bluo. According to this fro=- 
P .75 ". |, ,qQuoney what gono is dominant and what aro tho parcsrtal genotypes? 
- Cor.I.2h - ag “genotypes BB,Bb, brow 4s dominant 
“CoreXe38. . * b. gemotypes Bb,Bb, blue is dominant ; 
Ce ganotypes 5B,BB, brown is dominant re gee 


*d, genotypes Bb,Bb,brown is dominant 


B 3, John willioms has tufts of hair in his ears. Ho has four 
3 children and the two boys also have these “hairy cars", 
P .73 John’s matornal grandfathor beforo him had this samo charactor~ 
istic, Which of tho following hypothos*« oxplairs why John 
ade ee and only somo of kis offspring havo this trait?" ""° © 
Tede : = 


*o, hairy oars is apparently a six-linked charactoristic 
b. tho femalo offspring will dovolop this charactoristic 
mich lator in lifo 
c, tho fanalos dovoloped an immunity to this problan 
d, mutations occurred in tho colls which formod tho fanales 
and this geno was apparcntly lost 


B 4, Wo have two guinoa pigs to cross, Tho malo has gonotypo 

3 BbCe (Beblack, bebrown, C~curly coat, c-smooth coat). Tho 

P .68 femelo has genotypa bbee, What aro tho phenotypes of tho 
offspring? 

Cor. 1232 

Cor. X24 Qe * black ond curly, $ black and anocoth 


*b, £ black and curly, + black and smooth, + brown and curly, 
brown anc smooth , 
o. 1/8 black and curly, 1/8 brown and smooth, 4 brown and 
curly, # black and smooth 
d. + black md curly, # black and smooth, $ brown and curly 


BE 5, Tho significanco of Mondcl's uso of many similar pairs in his 


2 26 gonotics study, but studying ono trait was that 
e 
de ho was kopt busy for a long tima 
Cor.I.08 b, ho was ablo to obsorvo rosults under variable conditions 
Cor, X.02 c, ho could uso surplus scods to supplancnt tho monk's dict 


*d, ho was abla to study tho appoaranco ancl disappoaranco 
of a trait, gemoration after goneration 


Xkke7 


B 
3 
P .25 


Cor, I~ Pyke) | 


Cor e Xu e 34 


B 

3 

P .3L 
Cor. 1.61 


Cor .Xe57 . 


B 
3 
P .16 


Cor. I~ OL 
Cor sk=« 


B 
8 
P 47 


Corele 26 
Cor.X,09 


CHAPTER XXX 


6, What is tho significanco of tho fact that color blindness 
4s a.soxelinkod charactoristic, to the following pedigroc, 
. ‘with rogard to the genotypo of parant J 


A. X B colorblind h xX © not color blind 


(Og % & peeienes eee nieeee 
— ' { 


,w i or Ry XY | or 2X) 


eel tem = : 
color bling not color blind 


ae paront A is homozygous eclorblind 
b, parent A is not a carrior 

xc, paront 4 is hotorozygous colorblind 
d. nono of tho abovo aro corract 


9, if throo quartors of tha offspring of many oxporimcntal crosses 
showod tho dominant charactor, tho paroents woro 


a. both puro dominant 

*b, both hybrid 
c, ono puro dominant, ono rocossivo 
d, ono hybrid, ono pura dominant 


8, Ina problom in gonctics doaling with a trihybrid cross 
(for oxamplo faBbCe), tho algobraio solution is dori.ved by 
porforming tho f cross, B cross, and C cross soparatoly and 
then combining tho rosules of tho throo crosses by algcbraid 
multiplications would be usod to dotomnoe tho probablo 


frequency of offspring which wore homozygous dominant for 
all throo traits in quostion? . ; 


Kee ii x + BB x CC ; 
De hoa x % Bo x % Cc 
CC. canxt bb xF ce 
d,p a, by andec above 


a. nono of tho abovo 


e 


9, Which of tho following typos of gamotos would you expect an 
animal with gonotype Rrit to produce if thoro is no linkago 
botwoon R and T? ‘ 


Le Rr, Tt, RT, rt 
*b, RI, Rt, rT, rt 
ce Rt, rt 

d, Rt, rT 

Os Ry B, Ty t 


is 


CHAPTER XXX 


B _ 410, Wo’ find that in horses there is a trait for wavy coat and 
3 ’ 


that it 4s recessive. Assuming that this is controlled by 
P 74 a single gene, what percontage of the offspring would be 


Cor.1.40 


.. wavy frofi a cross betweon two smooth haired horses who each 


had one parent with wavy heir? - 

Cor..26 os y 
ae 100 por cent . 
be. 75 per cont 
c. 50 per cont , : 

*d, 25 per cent ; 

B li, In pigeons black is recessive to whito, how could we be sure 

3 - that wo have a pure strain of whitos? 

P e . “ ‘ : i 

*a, cross cach individual to a black 

Cor.I.00 b, cross each individual to whito 

Cor.Aek5 ec. soloct only white birds for breoding 
d. discard all black offspring 

B lz. The -ppearance of traits showing difforonces ‘between parent 

3 and offspring may bo visible as a phenotype and at tho same 

P 32 time a visiblo axprossion of the gonotypo if 

Cor.1.07 a. tho genmtypo is a rosult of a dominant allole 

Cor, X~-.05 », at fertilization thoro is a random uniting of gametos 

*e, the traits aro a rosult of a homozygous condition of alloles 
d. the traits aro a result of a hoterozygous condition of 
alleles 

B 13. If homozygous round peas were crossed with homozygous wrinkled 

3 peas and the outcome of this cross was other than the one ex- 

P .57 pected, what could be tho possible reason! 

Cor.I.36 a, tho allelos of tho paront round poas wore difforent 

Cor.X.24 b. tho allolos of tho parent wrinkled poas woro difforont 

*¢, crossing over took placo amoung the chromosomes cf tho 
genotes 
d, crossing over took place among the Fy gametes 

B 14, There was a mimp of two male babies in the hospital. Baby 1 

3 had type 0 blood and baby 2 type AB blood, The parents X had 

FP .16 type A and typo O blood. Tho parents Y hac type A blood and 
type B blood. The parents of baby 1 were 

Cor. I-.02 

Cor.s~.04 *a, parents X 
be parents ¥ 

neLther 


Ceo 
ad, oithor could havo been according to thoso blood typos 


KXX=9 


B 
3 
P 43 


Cor,1.32 
Cor.ke2l 


co to 


Cor.1 253 
Cor. 039 


P 72. ‘ 


Cor.T.39 
Cor.h14 


B 


Cor. I~,05 
Cor .X eb 5 


B 
3 
P 38 


Gor.I.23 
CoreX26 


»66 ; ve 


i 


; 15. 


‘tl: 


16. 


17. 


18. . 
3 
P 365 ‘ 1 OP 


19, ° 


CHAPTER XXX | 


Hornloss is dominant over hornad in cattlo. A farmor has a 
nord of short horned (hornloss) cattlo. He has foncos that 
aro too high for any of tho noighbors cattlo to mix‘with his, 
yot thore ‘appoars.a hornod calf from tine to ‘time in his 
herd, The roason for this is 


a all aro yure line hornloss 
*b, somo aro hybrid hornless 

c. ametation is taking placa. ° 
d. hornless in cattlo is sox-linked : 


Assume you have the following cross: 

pure line tall (dominant) pink four o tolock X short whito 
four o'clcck . 

From tho givon information you could expect 


*a. no short whito offspring 


be no pink tall offspring = 
c. only pink short offspring : i 
dad, 25 por cont chance of short white offspring @), 4 


A mothor of blood typo A and a fathor of blood typo B dis- 


‘‘c6vored that thoir new-born child was of typo 0. It was thon 


‘apparont, that 


&e the hospital gavo thom tha wrong infant 
*b, the paronts woro both hetorozygous . 
c. the father is homozygous for B but tho mothor may be 

hotorozygous 


dG, tho mother is homozygous, for A but tho father is hotoro~ 


__ Pygous ; 
If’ tho probability thet a girl has ‘rod heir is 1/10, and tho 
probability that a girl has bluo oyos is 1/4, tho chancos that 


. & girl has both rod hair and bluo oyes is 


A second gonoration cross shows a combination of 3 gonotypos 
and 3‘ phenotypos, Which answor offors tho best cxplaration 
or this: rosult? 


¥a, Aneotuiate dominance by crossing hybrids 

b. ‘Ancompleto dominance by crossing puro charactoristics only 
Cc. complote cominanco by crossing hybrids 

de i calc domnanco by crossing puro charactoristics only 


XXX~10 


CHAPTER XXX 


faiong your acquaintances, you have noticed an individual with 
two short thumbs, which havo vory broad nails, You have also 
observed that tho parents of this individual each have one 
: such thumb,. From your observation and knowledge of gonotics 
Cor .1.32 you may safely assumo that — : = 
Cor.4.26 ; | 
! *a,. no dominance of gonos is shown 8 
b. tho gone for "short thumbs" 1s dominant 
¢c. the gono for short thumbs is recossive ~ 
d, thoro appears to bo a blending affect such as in tho four~ 
ofelock colors . . 


B 22, A man with type Ab blood marrics a woman with type O blood, . 
‘ They havo a single child who, whon maturo, marries a person ~ 
-P 51 with type A blood, Thoir offspring may have a blood type of 


@. Cor.1,06 A , , os 
Cor. 05 0 7 2 Ul 

: Ab . - . =” 
not cnough information given 


> 


4 


|B 22. In relation to the number and kinds of chromosomes present 
(honee the genes prosont) in the gametes of a particular 

| P 84 species of animal, which of the following is of the greatest 
significances in tho development cf a now individual organism’ 
& Cor,1.19 of this particular species? ; ° 
 Cor.X.16 . 


a. the ogg contributes much food in its cytoplasm for the 
development of the aarly embryo ° 
b. the sperm contributes primarily nuclear material, and a 
| relatively small amount of cytoplasmic material 
*c¢, each gamete involved in the formation of a néw individual 
: normally contributes one member of each pair of chromosomes 
to tho new individual : 
d. the sperm coll and the egg coll may both carry identical 
forms of the genes on tho chromosomes — i 
B What an organism will become depends on both its heredity 
: and its environment. In human beings, identical twins who 
| P 672° have identical horoditary complements but who are raised in 
| : difforont onvironments differ somewhat in intelligence, as 
Cor.1I.29 best we can tell from using I.Q. tests as measuring instruments, 
Cor.X.16 Which of the following is a basic biological principlo reflected 
or exomplified by the case of the twins described above? 


a, heredity is moro important than environment in the develop- 
nent of an individual | j 
b. | onvironment is more important in the devolopmont of an 
individual than its horedity 
*c, onvironment controls the oxpression of certain genes 
d, horedity controls the environment of an individual 


XXX-11 


CHAPTER XXK 


B Ohi If. two offspring rosult from. tha cross ha x ha, what is tho 
3 + 1% % 4: probability that both offspring Will have the gonotypo aa? 


Lae ty 
‘ anaes 
. 
é 


‘ Poe ‘ * ae oe cota . 
Roar . a 
eee 4 . i i 
~~" 9g. 1.32 .. 4 | 4 
e 6 J& : 
ee a : : a ‘ » 


B  '25,. If a eross wore made between two black, rough~hairod guinea 
3. pigs and the resultant’ offspring included in addition to six 
a) black, roughe-haired guinea pigs, one white one, one could as- 
- wm : os . sume that: . . baie bot } 
Cor. I. 38* Pee ee ee | ~ 
Cor.%037 | ~Ss— ae: ON Of the parents carried genos for whito. 
ce ' . *, both of the parents carricd genes for white > ee 2 
c, a mutation had occurred a 
d, white is a dominant trait — <2 | ie 
B 26. A and B are traits that are known to be located on the same 
3 | chromosome.. In a union of paronts who wore AB and ab, the 
P 37 resultant offspring wore throc AB, two ‘ab ‘and’ one ibe A 
: _ probable explanation is. , 
Cor.1.28 | ; 
Cor.X.31 ae AB‘ is dominant to ab~ 
: *b, crossovor had occurred 
c, AB and ab aro allelic traits 
7 ag ome d,. this is: a-normal. phonotypic. ratio te ee 
/ pee Oe ne 
: B 27. In tho following case of ‘inhoritance let: "i" represent the 
3 dominant geno for tall, "a!' the recessive gene. for short, 
FP JL Bt the dominant gone for black and "b't,, the recessive gene, *...' 
whito, "U" the dominant gone for curly and jfc".tho recessive , 
Cor.1.34 gono for straight. In crossing the individuals with the - | 


Coreretl following gonotypos: Pe ting 
a, . éaBbbCc x aBbCe 
what. proportion of. tho offspring canbe oxpected ‘to be homo- 
zygous for all threo recossive traits. that is, short, white -- 
and straight? SES es 


*ae ae ’ on : ae : 
. . 4 bs 


b. 1/32 
ec, 1/16 
de 1/4 


foytea® 


CHAPTER 2X 


28. In doing fiold work, you discover a plant whose flowor color 
is difforont from the flowor color of all other members of 
this species of plant, You want to know if this plant is puro 
hybrid, The bost way to dotermine this would bo - 


*a. cross it with a known pure recessive plant (samo specic) 
b. Cross’it with a known pure dominant plant (same spocie) 
¢, cross it with a known hybrid plant (samo specic) 

d, nono of tho crosses listed in a through ¢ would bo of 
value in answoring tho question 


29. Exartino the following pedigreo chart for handedness and answor 
3 the following questions. (Left handodness is shown by shaded 
P .55 symbols.) Right handedness is dominant (R), left handedness — 
(r) is recessive, What are the genotypes of numbers 8 and 9? 


Cor.I.15 
Cor,X.31 Be Rr rr 
b, RR rr 
*c. Rr Rr — ; 
de RR RR i a ; 3 
.@ rr rr Lae cae GPP? 4, renee ll 
ME ; 8) gz’ ( aL 
- i a oe — 
> @ rs ag a yY noes, 10 ies AD 
CC) + 7Ha sc? @ e eZ 
30. If parents mmber 3 and 4 had 20 children, how many would you Ba 
; expect to be like no. 97 (3 
+06 i 
7 a none 
or. I-,04 b. 5 
or X12 *c, 10 
ad. 15 
@. 20 
31. If an ogg producod by an organism has 20 chromosomes, the 
body cells of the animal. dovoloping from tho ogg will have 
050 : how many chromosomes? 
or .L.29 a, 10 
Cor X19 be 20 n 
*e, 4O | 
d. 80 
©. variablo mumbor 
E 322 Tho bridge of lifo from gonoration to goneration is 
$ 
P A? Q any animal that swims from an inhabited Pacific island 
| to ono that is not inhabitod 
vor .1.38 b. the poriod of growth and dovolopnient of an ogg 
or.X.22 c. the story of life 


¥*d. tho microscopic ogg and spor 
6. nono of those iy 
; XXX-13 . 


CHAPTER XXXI © 


A 1, What procoss is illustratod in tho following diagram? 
3 , | 
P .2 . 

Cor.I.05 - SS MBs, 5 


ae ' g8Aopondont. assortment 
be sox linkago | - 
*ce, orossing ovor Be des me, 
d. natural selection an 


ee UU ; - 
a “ 7 : i ie D 5 ; ’ “8 . 
- AS : | 
; a oy : nh ae \ ; , sagt ay are ; 


da 2 Human ova and sperm aro similar in that - 

3. 

P 87 iad ,,thoy have the samo ‘munbor of chronosotios in thoir. nisi 
“they: have tho samo rolativo amount of cytoplasm sirrounding 

Cor.I.43 théirimecloi 


Cor.i38 z c, thoir locomotion is achiovod. with ,equal facility 
7 d. about tho sano numbor of each ig produced 


A 36 Whothés or not tho offspring will bias male or fonale in, various: 
: 3, species 48 dotormined by . es 
) P o28 - . 
&. sok chromosones - a ss 
Cor, I-.15 be sdX-dotemining sporms a 


Cor,X~,13 c, sox-detormining ogzs 
: *4d. all of tho abovo — oe . ae 


o. none of tho abovo ; 

A. trait which is sox-linked in humans is 

035 &e oyo color oe | 7 
*b, homophilia i ee 3 3 


Cor, 1.37 ce. hoight ee 
x d. bald hoadnoss a eae 


Pairing of aie oes chromosomes bost dosertbes 


synaps . 


De. , sogrogation sy - as - 
Cor.I.19 Gc. roplication =e 
Cor.X=,06 *d, synapsis *!: ; 


Manne. oe , 4° 


yo e 
a. 


43 
OreleL5 
OF ehed3 


rn 

8° 

P AT 
Cor.1,03 
Cor.k,18 
Aa 

3 

P ol 


Cor. 1.14 
Cor,X,05 


‘<) 


6. 


Ze 


10. 


ll. 
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CHAPTER XXXT 


lecording to tho chromosome thoory of inheritance 


Be 
*b, 
Ce 
d. 


chromosomes aro made up of DNA 

horoditary factors of gones aro carried on the chromosomos 
chromosomes segrogato indepondontly at moiosis 

two new cells form from mitosis 


In humans, the sox chromosomes aro X and Y. What would be 
the sax of an individual with the sax chromosomes XXY?7 


*a, 
be 
Ce 
de 


nalo 

fenalo 

noither male or fomalo 
both malo and fomaloe 


’ In all conditions whore tho dofective geno 4s in the X chron- 


osome, transmission to a malo can bo 


*a 
De 


Ceo 


de 


only through his mothor | ; 
only. through his fathor 

either through tho mother or fathor 
by spontanoous mutation only 


A small runbeor of gones (defective genes) in the X chromosome 
aro of the dominant typo. In thoso conditions an afflictod: 
fathor will transmit tho gones and resulting condition to 


*a, 
be 
Ce 
d. 


In humans, what is tho mmber of chromosomes’ in a nornal sporm 


all his daughtors 

only half his daughtors (4 
all tho sons : ~ 
nono of tho offspring 


e 
4 


coll? 


Ge 
be 
¥*¢c, 
de 


23 pair, including xX 

23 pair, including XY . 

23 chromosomos, including olthor X or Y 

23 chromosomes, with noither X nor Y | 


If charactoristics aro linked (not sex=Linked) thoy | 7 : | 


Be 
*b, 
Co 


d, 


aro carried on homologous chromosomes 

aro carriod on the same chromosome 

form in groups oqual to the diploid number of chromosomes . 
for species 
do not have an allele in males 


& 


Crossing ovor in chromosomes results in now 


linkage groups 
genes 

miltiplo allolos 
treits ) 
species XXXI=2 a 


CHAPTER XXKI 


13. Sex dotorminants diffor in man as compared to, Drosophila 


because ' - 
P 027 te ‘eq, 3 - 
*a, a singly Y chromosomo always produags a male in man 
Cor.1.27 b. a singlo X chromosomo always producoy a malo in men ..,,.. 
Cor .X-.09 c, tho mmber of X chromosomos is irrelevent in determining. 
tho sex of Dropophila ma 
d. none of the above eh eae 
nt 14, What is the significance of tho rolationship between meiosis 
3° and 10 mmbor of chromosomes of plants ani animals? 
P 52 ey ‘ 
a. the monoploid mmber of chromosomes is roducod to the . 
Cor.I 48 diploid no. 7 
Corek49 *b, tho diploid mmbor of chromosomes is reduced ,to tho 
st monoploid no. ' 
@. tho monoploid and diploid mimber of chrcmosomos ara both . 
xeduced eg 
d. tho diploid and monoploid number of chromosomes are both 
increased : — } 
b 15. & fruit fly with an X chromosonc, but no Y chromosome is 
P 37 a. femalco, tt always sterile 
*b, a malo, but always storilo 
Cor. I-.12. e, noithor femalo nor malo ; 
Cor .i~.i7 d. amalo at first and lator changes to fomalo als oes 
16, «A human fomalo with XXX chromosonos is . : 
a > a. storile ; Poe (x , 
be ablo to lead a short lifo only a 
Cor.I,31 *e, normal and fortilo fonale Oe ae. he. 
Cor.X.09 d. nono of the abovo 
de 17, If a human being inhorits two X chromosomes, it is likely 
3 that this individual. will bo 
P72 . 
| *a, fomale 
| Cor, 1.54 b,. mtialo 
Coredeel ec, color blino 
dad. nono of tho abovp 
| A 18. What was the significance of research with nondisjunction in 
| 3 ; fruit flios to the field of genetics? 
P 7 
| a no relation to human genetics 
Corel .29 be helped provide proof for chromosome theory of heredity 
Cor.4.09 c, tochniquos doveloped which lator were used to prove 


occuranco of nondisjunction in humans 
*d, both c and b 


CHAPTER ARAL 
19. Inability to distinguish red frem green is 


038 ae horodity-lLinked 
*b, sox-linked 
or.L.50 c. . hormono-Linked 
oreXel4 d. color-linked 


20. Horedity is controllod by 


*d, the vohiclo of horedity opcratos indopondantly of tho blood 


8 
P 64 | &e zygotes 
be. ovules 
Cor,.I,10 *c, gonos 
Cor,X-.05 be anthers 
A 21, If tho sygoto coll in man contains 46 chromosomes, the ney 
3 contains . 
F Py A : 
Be Ie 
Cor.1.37 be 46 
Cor .X.51 ¥*C, 23 
d us 
A 22. Which of tho following statomonts has proved to be sciontifi- 
3 as cally accoptablo? 
P. 
a the suporior mental, moral, and physical traits of tho’ 
Cor.I.31 bluebloods aro transmittod via tho blood stream 
Cori. 58 b. by royal blood is moant that monbors of royal familios _ 
generally carry suporior traits which are passed on in tl? 
tho blood, gonoration after genoration 
c. certain criminals havo inhorited tainted procs and aro 
likely to pass it on 


ERIC 
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1. Experiments with sox dotormination in Drosophila have shown 
that in normal. scx inheritance, sales ara XY-and fomalos are 
XX, Howover, in cortain cases of cxcoptional inheritance, 
duo to non-disjunetion of chromosonos during meiosis, it was 


Ti. ;-~ found that XXf4ealso a fomalc, Thorofore, what roalty 
determines tho sox of the individual? . £ 


ts rete i oT ee 
a, tho numbor of ¥ chromosomes (or none), regardloss of tho 
number of Xs < et a 
“b>, tho number of X chromosomes, rogardless of mumber of Y 
c, tho combination of offocts of the X and Y chromosonos 
ad, tho inhoritance of. scx in provious gonoration 


2. In Drosophila cye color is a sox-linkod charactoristic with 
3 ...,..'° ‘te :xed oye color dominant ovor white cyo color, Which of tho 
_ 210 ‘flowing groups of progeny would you expect from a cross 

- botwoon a whita-eyod femalo and a red-oyod male? 


en 
? 


= 
Ce 
wn 


, Cor. I.17 ; il : : 
‘* Cor.X.07 dae all red cyod eae 
-_ : be all white oyed 
a thts of oye ct Ge all females white cyed and all malos rod eyed ay & 
— Md, all femalos rod eyed and all males white oyed 
fog eats SEE gene o. half tho fomalos red oyed, half tho males red eyed 
B 3, i normal woman with the geno. for hemophilia marricd « man 
ae 2 es nycdere.who was a hemophiliac (onc. of the few who survived). Wo 
“B25 4s Can eapect that hee 
Cor, I=.11 a all tho childrixi' will: have hemophilia. tn Y 
Cor. Xe1l b, ‘tall the sons will have hemophilia, but-nonc’of the daughtors 


. st Mog some of tho boys, may,-be normal 
su:none of the abovo. © 


4, Relate your knowledge of the X and Y chronosomes to a plan 


B 

3 a former has devaloped. If tho farmer solls male calvos only 
Pp 61 for the first fivo yoars while building a brooding hard, thon 
Cor. I.15 a, 75 per ent of tho offspring will be scllablo 

Cor. X.06 b, his hord sizo will doublo cach yoar 


%o, 50 por cent of tho offspring, discounting the doath loss, 
will bo sollablo cach yoar 
ad, ho will neod goverment subsidy 


B 5. Two strains of yoast cclls, 4 ond B wore sont on 4 fivo 

3 yoar space trip. Upon being roturnod to earth, it was found 

P .93 that noithor of tho original strains wore alivo, but a now * 
strein C was aboard, You may conclude that 

Cor. 1.22 

Cor. X39 &, somoonoe exchanged them in space 


b, ‘the ship was contaminated before leaving 
o, tho original strains wore mis-idetifiod 
d, tho returned strain is mis-idmtifiod 

mutations have occurred 


| Cor. I.15 
Cor.X.25 : 


B 

3 

P Ag 
Cor. 1.61. 


Cor. X, 451 


| B 
9 
P .63 


Cor. 1.40 
Core X05 


CHAYTER XXXT 


6, If a color blind man marrics a normal woman whoso fathor 
was color blind, the thooratical expectation would bo that 


*a, 
De 
Ce 
Ce 


50 por emt of the sons would havo norgal vision 
all of tho children would bo color blind 

all of tho daughters would be color blind 

none of the daughters would transmit the crait 


9, When a color=blind man marries a homozygous.rormal vision 
woman, tho chances of thoir having color~blind children aro 


*d, 


‘Ovo 


ZOro 


8. Why do farmors generally buy new hybrid seod corn instoad 
' of using tho seed from the previous crop for spring planting? 


Be 
¥*b, 


Co 


Ce 


the farmors hope that the new soed will bo improved 

somo of the recossiva factors may show up and reduce. the 
vigor of tho plant 

4t is choapor to buy now seed than to sholl the ear corn 
and got it roady for planting 

tho first hybrid generation always producos botter plants 
than tho socond 7 


9, ‘In all conditions whore tho defective gono is in the X chormo- 


somo, transmission to a fomale can be 


Be 
be 
*o, 
cle 


only through tho mothor 


only through the fathor 
through the mother or tho father 
this condition novor occurs 
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hy gece fore 


1, What: is ‘tho: wiwabicaned ‘of the two succcebivo’ divisions of 


D 
L the 


chromosomos during meiosis, for tho — of double 


j P 51 cross ee . 


*\oatt 


Cored 923 de 


Cor.Xel3 he Byte 
. Se 
vive Rds 
A 
. : wayad 
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to. Aovolop. ‘Andopendent suacetaceit: te to chanco + queer 
shh bo,able.to form diploid eclls in tho’ gattoto “ 
to always dovelop shiclding traits | 

‘to develop varioty by Ai ia pla and, fst ra parts 

of chromatids during synapsis 
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bP 57 


Cor. I.12 
Cor, X~ 403 
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8 
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Cor 1.38 
Cor .X.32 


A 
8 
P 09 


Cor Le5 
Cor. Xe2L 


CHARTER XCKII 


1; What woro the rosults when oxtract frou capavlatod pncumo= 


: goccus was added to type IZ pnoumococaus colls? = 


a, typo Il cells all dicd 
*b, soma of tho type II cdlis formed sapsnles 

6, type EI.colls showed no apparent chango 

d, cells ‘only grow in placcs whoro tho extract didn’t .toush 


2, What \s tho iain difforonca botwoen tiboso and deoxyribose 
compounds in the nucleic acid moLoculo? 


a, thoro is one loss hydrogen in riboso 
b, riboso has 3 carbons 

¢, dooxyriboso has 3 carbons 
*d, dooxyriboso has ono less oxygen 

O. ribose has one nitrogen 


3, Tho nitrogen basos making up tho stops of tho DNA molecule exo 


a. adomino and thymine 
be purines 

c, guanino and cytocino 
dad. pyrimidinos 
*q, all of tha above 


4, Tho rolo of tho RNA, which has bom mado by DNA is to 


ae build protcins in tho cytoplasm , ) 
b. act as a mossongor 

ec, beocomo a templata on tho surfaco of ribosomos 
*d. porform all of tho abovo 


5. Tho substance which carrios information from tho DNA to tho 
ribosomes is 


Se moseomgor DNA 
*b, mossengor RNA 

ec, transfor DNA 

d, transfor RNA 

6, polypeptide chain 


6, An oxenple of a pyrimidine molecule would be 


a, adcnino 
b. deoxyribose 
a 


guanin 
d, xiboso 
*o, uracil . 
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Cor.1.37 
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CHAPTER XOIL 


Tho significance of tho oxpoximent with. the iad aa 


: ‘of the Acotcbularia is that 


tho cap rogmoratos from tho stalk and not from tho bazos 


tho cap has tho charactoristic of tho stalk 


the nuclas oxorts a strong influence on: tho dovelopment 
of tho cap, such that the cap has charactoristics of tho 


spocics supp)ying tho nuclous © 


rogmorstion of tissuo occurs oven after grafting | 


nono of tho. above 


Watson and Crick proposed a modol of which noloaulot 


RUA. “ 
DNA 

ATr 

adonino nuclootida 

pyrimidine 


Tho DNA moloculo is in tho form of a 


Tho pnoumococeus bactoria canriot bo i aia by ite blood 
colls bacauso 


thoy havo 4 protective capsulo 

thoy aro too fast for the white blood oct 
thoy do not. got into tho aaa ‘ 

thoy havo ontioDNh 


Which of tho following entors & ‘bastoria 2 from an infosting 
virus? 


intorcallary hooks  - . ° Pr is 


TNA 
protoin cont a 
muclous 


DNA can always bo found in 


chromosomos | 
plasm 


rd.bosonos 
nono of tha abovo 
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| Cor. 1.35 


| Cor.X.11 


ok 
—6B 
P .73 


Cor. 1.56 
Cor. X.38 


r 294 
Cor. Le31L 
Cor, X40 
A 

3 

it 17 


Cor.I.31 
Cor. X.09 


A 
8 
bt .64 


Cor. T.22 
Cor. X.07 


A 
8 
Py 18 


Cor. 1.43 
Cor.X.21 


18. 


Tho ‘mossengor"” which carrics instructions of the genos to 
the ribosomes’ for the synthesis of proteins in the cytoplasm 


TA 
cytosine | 
nono of the above © 


Of tho following, tho process which doos not usually produce 
mutations is 


mitosis 

chromosome cross over 
atomic radiations 

X Rays 


Tho unit dotominor of a horoditary trait is 
geumula | 


gonad 


ganglion 
glomerulus 


correct? 


a, thoro aro ag many crossing ovor possibilitics as thoro 
: aro gonos in a given call 


*b, tho farthor apart two genes lio on tho chromosome tho 


groator: tho likelihood of thoir crossing over 

c, all gees aro capable of producing dotectiblo changos 
in tho organism as a rosult of crossing ovor 

d. genes that aro lincarly adjacent on a chromosome havo 
tho groatost cross-over potential 

0, nono of tha abovo 


Roth RNA and DNA aro made up of 


carbohydratas 
fats 
nucleotides 
ribosomos 


Which of tho following working proposed a working model of 
a DNA molecula? 


*o, Watson and Crick 


b, Avory, McLeod and McCarty 
ce Boadle and Tatum 
ad. Bridges 


A 
8 
P .29 


Cor..le 22. 


Cor.X.26 
b efs 


Cor. 1.46 
Cor.X,28 


A 
8 
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Cor. I. 52 


Cor. X, 2x 


Cor.I.42 
Cor. Ke 352 


A 
8 
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Cor. I~ 016 
Cor. k=.10 


CHAPTER XXXII ae 
19. A typo of pyrimidine found in DNA isizia. 


a. ribose 
*b, cytosine 
fi Ge. ‘adenine 
d, guanine v + : ee ; 


Experiments have show that livo pnoumococcus bacteria without 

, Capsules can bo induced to form capsulés”in: the presence of 
an extract which has beon prepared from dead phourondcoccl 
with capsules, Thus it has bocm shown that living micumo~ «, 
eoeeus colls could be transformod, in tho prostrito. of some 
substance from the capsule-forming colls (nsteithe dave capsulo~ 
forming cells aro not prosent.). 

This transforming principle has to bo ‘show to” bo 


&, AIP . 

b. ADF 

. *o, INA a . * 
ode TEN i. 


ai. tho difforonco botwom tho harmful as harmloss‘ strain of 


Fnoumoecoccus aro all of tho following oxcopt ono 


one type is surromded by a capsule: = *” 

the. presence or absence. of cagsulos is Mynoritod 

tho strain without a capsule can. be Séstroyed by white 
.«. +. blood cells 

tho strain with a capsule ag subject. to dostariotion by 


rod blood colls 


Griffith's experiments with mice proved all of tho following 
oxcept 


Qe mico will livo with pnoumococcus that does not devolop a 
capsulo 

be colls proviously unable to form capsules had been trans- 
formed into colls that could form capsules 

c, onco 4 cell has beon transformed, tho now ability in ine 
heritod 
eventually all pneumoceoceus colls would dovelop a capsulo 
rogardloss of circumstancos 


23, How gonos actually function on tho collular levol comes 
from tho following invostigations 


work with drosophil. 
work with ncurospora 
work with rod blood colls 
work with hemoglobin 


A 

8 

b 226 

R Cor.1.33 
Cor, X.06 


A 
8 
P 21 


Cor, I~ 018 | 


Cor,t=2 18 


CHAPTER XXXII 
24, DNA and RNA aro alike axcopt that 


ae DNA alono carrios tho gemotic "Picturo” 
b, DNA has tho ability of replication while RNA docs not 
*c, DNA has one loss 0, atom and thymine in-placo of uracil 
dad, tho RNA “laddor" nas throo lege = 
Oo. nono of tho abovo a 
25. Tho putting togethor of nuclootides is accomplishod by the 
‘process of oe : 


a, hydration 

b,. oxidation synthesis 
*g, dehydration synthesis 

d. oxygen reduction 


26, Mendel*s work with garden peas established the existance of 
horeditary dotorminers or factors ; 

Avery, McLood and MoCarty danonstrated that the trans- 

forming principle in pnoumoccocci bacterLal colls was DNA | 

_ W&th rogard to both and only those two linos of invosti- : 

- gation, it would bo reasonable to conclude which of the follow ! 
ing? 


: 4 


ta, tho horoditary factors aro genos, ganios aro DNA : 
b, the horaditary factors are chromosomes and the transforming 
principle is DNA . 
e, that horoditary factors aro not present in pneumococci a 
culls a? 
d, DNA is a complex organic moloculo 
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CHAPTER XXXIT 


BU _ 2. RNA and INA aro similar in all ways, except for ono of the 
20 — following - | 
P .55 
a, mado of nuclcotidos | - 
Cor.I.27 b, have 2 purines and 2 pyrimidines 
Cor.X.37 ce. havo tho ability to roplicato 
*d, havo tho samo numbor of oxygen, and hydrogen atoms in tho 
Secarbon sugar _ 
B 2, If a mtation occurs in a sogmont of a DNA molocula, it is 
: : roasonable to conelude that 
037 
Qe a nocossary cnzymo may not bo synthosized 
Cor.2.29 be tho synthosized proteins would also bo changed 
Cor. 4.13 c, tho complemmtary RNA would also bo altorod 
de only b and c ara corroct 
*O, a, by and e aro correct © 
B 3. Which of tho following would bo of least importance in solocting 
9 Nourospera, as an cxporimontal organism for studios in genotics: 2 
DP 45 and, inhoritanco? | 
Cor,I.12 a. it grows cxtremoly woll on a minimal medium in a test tube 


Cor, X=,24 b, it i8 easy to obtain and about the only materials abso- 
lutely ossentail for its growth is a modiun ecntaining 
salts, sugar, and a vitamin, biotin 

it is quite complax biochcmically 


Ce 
¥d, itis a pink broad mold of rather simplo structuro 


B 4, & nuclootide is formed by tho bonding togothor of one moleculo 
8 each of adenine, deoxyribose, and phosphoric acid, This is 
P 52 one of tho four kinds of nuclootides or building blocks of 
Sean DNi. Those four nuclootides diffor from ono anothor only 
OPeate 
Cor,X.11 *o, in tho kind of purino or pyrimidine thay enntain 
be in tho basic atomic structuro of oach 
Cc. in namo 
ad. for roasons of identification 
o. to inform chanists 
B 5. Wo might oxpoct to find largo numbors of ribosomes in colls 
6 in which 
P 3. 
*o, jlorgo amounts of protoins ara synthosizod 
Cor. I+ be much onorgy is consumed 
Cor. X.39 c, rapid division is occuring 
d. thora is a shortage of DNA 
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CHAPTER XXXII 


B 6, A mtant bacteria requires no addod amino acids in its culture 
3 modium although the parmt strain noods sovoral for survival. 
P 32 This saggosts that these acids 


Cor. I.24 a, pley no part in the mtants motabolism 
Cor.X, 31 *b, aro manufacturod by the mutant organism 
c, wundorwmt mtation ; . 
d, aro controlled by a gmo 


| 


Cc 
3 
i 55 


Cor. 1.24 
Cor, Xei1 


wh oe se a a eae 


oe XXXII 


1. What conclusions can you mako from tho capordment of Avorys 
‘Mackeod, and McGérty? -’ | : 


- Ge 
De 


Co 


*d, 


wo could conclude that tho gmo is DNA 
genes can bo oxtractod aha ona organism and mada to 


* entar ‘anothor 


DNA can chango tho horodity, of tho ceils so thay thay. 


will form capsules ' 
all of tho above aro correct > 
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CHAPTER pecs 


1, dn 4dnportant finding concoming ‘tho nucleotides 4s that 
‘tho amount of adenine presmt is the somo amount as 


thymino 
th. anount of guanine and cytosine aro the same 


‘tho bond botwoen molecule strands is weak 


during tho replication process, == ee occurs 
all of those . 


Cor. le22e 
Cor. X.01 
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CHALTER XOOXTIT 


Tho blood typo of a person whoro thore is an absonco of 
allolos IA and IB, would bo 


Sickla coll anania rosults from 


a, a docroase in oxygen concentration in tho plasma 
b, tho inability of rod blood eclls to transport carbon dioxide 
c, ‘tho-distortion of rod blood colls 
xd, tho replacement of glutamic acid with valino in tho hano- 
globin molecule a 
o. > tha roplacancnt. of tho adcnine with amino acid of tho 
hemoglobin molecule 


Tho genoration in which a4 cross is mado botwoen two plants 
of tosted puro variotioes is tho 


ae Fl gmoration 
*b, FP genoration 
c, F2 gomoration 
d. F 2 georation 


The word filial rofors to 


& parents 

b. flowors 
¥*c, offspring 

d. soad color 


If Ai plants wore crossod with aa plants,’ what would tho 
rosults of tha cross bo? 


a. oll offspring would bo homozygotes 
*b, all offspring would bo hotorozygotos 
Ce i of tho offsprings would bo homozygotos 
tho offsprings would bo hotorozygotos 
O. nona‘of the abovo ; 


Why doos color blindness occur mora in malos than fomalos? 


a tho ¥ chromosamo is whore it is carriacd 
b, it is carriod as a dominant in malos and a rocossivoe gono 
in fomalas . 
eo. tho malo nacls only ono recassivo gono 
d, tho gones for cones aro associated with those for long 
heir in fanalos 


CHAPTER XXXII 


b When a coin is flipped it has a 50 por cont chanco of falling 
8 hoads or tails, If it is flipped onco and falls hoads, on 
P .92 tho noxt flip it has what chanco of falling tails? 
Cor, I-02 ae 100 por emt 
Cor. X.09 *be 50 por cont 
Gc. 25 por cont 
d, 0 por cent 
©» none of thoso 
A _ 8 Which of tho following gmotic factors mako it oxcocdingly 
_3 : ALAM eult to oliminate fecblamindednoss from tho population? 
P ef, : 
as )«=sineo al fccblaninded individuals are hotorozygous, it 
Cor.I,19 4s unprodictablo what gonos thoy will transmit tc thoir 
Cor,X.12 offspring 


G, focblaminded people always raiso largo families 
d. feeblanindedness is caused by gene mutetinn 
©. fecblanindednoss is a dominant trait 


%b, focblcmindodnoss is a rocossivo trait - | 


| ; | _ Ge ii Scm~linkod charactoristic*is © . 
P75 *a. oolor~-blindness 
seed iaesae '. ‘be. Cancer 
Cor.I.35 | Cc. diabetes 
Cor, X.30 d. anemia . 4 
A 10, ‘he structure in the cell that are the determiners of heredity ( 
8 are called 
i 270 
Be alleles 
Cor.I.25 be. chromosomes 
Cor, X.i4 *c. ganos 


d. cotromsros 


21, In the equation p* + 2 pq + q* = 1, tho 1 refors to 


A 
8 | 
P 49 a, a random semplo of tho population 
bh, all tho population under study 

Cor.1.29 c, all thoso in the population of tho samo genotype 
Cor, X,12 d, all thoso in tho population of tho samo phcnotypo 
A 12, Non«tastors aro | 
2 ; — 
P 255. ae of difforing gcnotypos a 

| b. of hotorozygous condition 
Cor.I.34 e, of difforing phonotypos 
Cor.X.30 *d, of homozygous condition 
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Cor. 1.49 
Cor, X.39 
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Cor.I.i1 
Cor.X,21L 
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Cor.1.30 
Cor. X19 
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Cor.I.09 
Cor. X.24 
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Cor. I.15 
Cor.X.02 
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P 75 


Cor, Io/H+ 
Cor, X47 


CHADTER XXXII 


13. Considering tastors, tho gonotypes TT, Tt, and tt, how many 
different phenotypes aro thero? 


Be 
*b, 
Ce 
d. 


ona 
two 
throa 
six 


14, In calevlating tho frequency of gcenos in a population tho 
following oquation is uscd: p+4q=1.00. If you know tho 
froquancy of p is 0.45, thon q should bo 


¥O, 


De. 


Ce 
de 


0.55 
0545 
1.45 
0,00 


15, Man has boon ablo to got the traits ho dosiros in various 


organisms for oxamplo, shcop with hoavy coats of wool, cows 
that produco moro milk, whoat that has moro grain in tho head 


or spiko, and hybrid corm, Tho way in which ho has brought 


this about is 


Qe 
*be 
Co 
d. 


soloction by tho natural environment 
artificial solection 

random mating of organisms 

natural saloection 


16. 4 person with 0 typo blood is sometimes roferred to as a 
univorsal donor, This is duc to 


B can rocoiva 0 typo blood 

4. can racoive 0 typo blood 

A and B can racoivo 0 typo blood 
0 can also rocoivo 0 typo blood 
all of tho abovo aro corract 


17, If a cortain trait, bb, occurs in 16 por cont of a population, 
what is tho froquency of homozygous BB in tho populaticur 


Be 
De 
¥*c, 
de 


48 por ent 
64 por cont 
36 por cent 
75 per cont 


18, Tho mathematical relationship concorning froquencios of 
difforant kinds of zygotos which romain tho samo generation 
aftor gonoration is known as tho 


Qe 
De 
Ce 
*ci, 


Watson=Crick modol 
Bridgos® Hypothosis 
Morgen Thoory 
Hardy-Woinborg Principle 
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Cor.1.16 
Cor, X.09 
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cHniPrer, SOXIIT 


Ono problem in.ugsing. small populations in gmotic studics is 
ono of 


ag 
! ' 


random sampling 

sampling crrors 

sampling time 

no control 

nono of thoso rolating bodios of knowladgo 
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CHAPTER ‘XXIII 


1, It is obsorved in a group of plants, that ono is a mtant 
plant. This is cross~brod to obtain a now vericty. This is 
an oxamplo of ; 

a, artificial scloction, involving an induced mtation 

tb, artificial sclaction, involving a chance mutation 
e, a natural scloction, involving an inducod mutation 
d, a natural scloction, involving 4 chanco nutation 


2, A porson with AB type blood 


a. can rocoiva 0 typo blood 
b, can rocoivo A typo blood 
G can rocoive B typa blood 
d, only b and ec aro corract 
*o, a, b, and ¢ aro corract 


3. Ove mmtira school population was givon tho standard IQ toast. 
65 por ent scored above average in intolligonco. From this 
data, you conclude that 


a, 65 por cont of tho students of all othar schools aro 
abovo avorago in intolliganco 
b, tho tosts woro too casy 
C. poremmtagos aro dafformt in anothor school 
*d, tha sampla tostod was too small to como to any valid 
conclusion for all California schools 
a, this is normal for all schools 


4, If, aftor much study and thorough invostigation, of a vast 


population ovor a poriod of yoars, no organisms of # particu- 
lar spocios could bo found with a cortain homozygous rocassivo 
genes, you might bo ablo to say that 


a, those crosses had not occured 

b, tho study was to casual - thoro is no othor oxplanation 
#c, tho homozygous condition may bo Lothal 

d, nono of the abovo could ba considorad 


5, What will likoly happon to a mutant allola if tho possossor 
has a slight advantaga bocauso of it? 


a, sinca it is e mutation it will soon bo dropped from tha 
gona pool 
*b, tho offspring will havo an advantago ovor others and tha 
gone will remain in tho gone pool 
6, dominant genos will hide it 
d, tho rnutants should bo considorad a difforant spocias 
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Cor. 1le25 
Cor. X23 


CHAiTER XXXTIT 


If you sampled 50,000 porsons for a particular trait and 
found that only 10,000 had it, what would bo tho probability 
that any ono porson would hava tho trait? . 


50 por ecnt 

80 por cont 

c. 4 por cont 
¥*d, 20 por cont 


7, d& wagon train moving wost many yoars ago found a placo to 
sottlo with which overyone was satisfiod, Supposo wo assumo 
tho blood group allols wore distributed in tho froquencios 

25 por cont IA, 10 por cont IB, and 65 per cont i. Tho blood 

groups of tho doscendonts of this small group was lator 
tasted and tho froquameios wore found to bo 15 por cant TA, 
15 por cont IB, and 70 por cont i. This may be an examplo 
‘of tha process of 


a. mutatinn 
b, rocombination 
ce, soloction 
*d. random gonotic drift . 


8, If thoro is 1/10 of a. chanco that wo will win tho football 


championship and 1/2 of a chanco to win tho basketball 
championship, what is tho chanco that wo will win than both? 


10. A rodegrocn color blind man of blood typo A marrios a woman 
of blood AB with two gonos for normal color vision, Thoy 
havo four childrerl, 2 boys and 2 girls. Tho childrm cannot 
havo blood type | 


B 

3 °° ~« 
¥ .O4 
Cor.I.20 


Cor,X.07 . 


B 
6 
P 4? 


Cor.1I.08 
Cor .X.17 


036 | 
Cor.1.15 
Cor. X,09 


B 
3) 


F 38 


Cor.le2L 
Cor.X.26 


* 075 


Cor. 1.37 
Cor. X.36 


te typo £0 


In the precoding example, the gene for color blindness should 
hava bem inherited by . 


a all tha children 
b, none of the children 


' @» only. tho sons 


*4, only tho daughtors 
©. one son and one daughter - 


Typo 0 ‘blood doos not have any antigens or protein factor 
on.its eells. Wo-'can assume that type 0 blood can bo 


*a, "given to overyone 

be given to type A only . 
Ce can rocoiva from anyone 
de" given to. typo AB only 


Tho type of blood an atrerine would not oe from earenta 
of type AO, and ‘type AB is 


Le eve AB 
*b, type 00 
c. type BO 


a 


Which of the following is not an assumption ima for a popu= 


lation modol? s 

@_ all mombors of a population mato and produce offspring 

*b, all parmts are of tho same gamotypes 

-c,- all, matings produce me same = of offspring, which 
reach maturity 

Ge mating is at random 


L certain plant contains an allelo which gives the Pains a 
survival advantage, Ovor a long poriod of time this allele 
increased dua probably to . 


genetic isolation 
mutation 

natural selection 
artificial selection 


i. cortain grower wants to dovelop 2 *secdless” watormolon. 
His bost approach would ba to 


a. keop one year’s secdloss molons to plant for naxt year’s 
crop 


be cack sceds from socded melons which havo tho fowast seeds 


and then cross pollinate 

c. let natural selection” do the job for him 
select melon that, when combined, produce a seedless Fi 
generation 
allow self pollination as well as cross pollination on 
every plant to insure a continued supply of parent plants 
for the socdloss gonoration XXXITI-?7 


B 


CHAPTER XXXIII 


29, A pancreas coll is spocialized for the production of onzymcs 


6 and a striated muscle coll is specialized to contract, Tho 
P .56 difforence in structuro and function is duc to 

. Cor. 1.28 Qa, a chango in tho nucleus of tho ecll 
Cor.X.18 *b, scloctive cxpression of the nucleus of. the coll 


c, 2 diminanco of the cytoplasm 
d, activity of the ribosomes ; 


B 18, A flower growor discovered a mutant plant and decided to try 
3 to cross-brood it to obtain a new.varicty. This is an example 
r .68 of 

Cor. 1.41 a. a chanco mutation and natural selection 

Cor. X29 b, an induced mtation and natural sclection 


c, an induced mtation and artificial scloction 
de, a chance mutation and artificial selection 


19, <Assumo that feeblemindedness is the result of tho homozygous 
stato of a single recossiva gone. ‘lso assume that fooblo- 

P .16 amindedness occurs in about one half of. ono percent of tho 

population, What is the approximate frequency of the game 


Cor e I- e 11 involved? 


o to 


Cor. X17 
*a, 07 
— Be 007 | , - 3 
Co 010 a 
de 050 
B 20, Rosistance to TB is probably 2 horoditary factor as woll. as 
1 environmental. The union of TB resistant paronts would operata 
b .65 for natural solection by 
M 30.36 : 
*o, roducing the numbor of TB prone individuals 
Cor. 1.38 b, reducing the numbor of TB rosistant individuals 
Cor. X.14 c, roducing tho exposure to TB 


ad, no apparent affoct 


bs 
6 
F 236 


Cor. 1.14 
Cor.i= el2 


A 
8 
P 38 


Cor.I.24 
Cor .X.20 


A 
8 
P .57 


Cor.I.39 


Cor e X. 20 


A 
L 
P .65 


Cor. 1.40 
Cor X27 


A 
1 
P 61 


Cor.l. 21 
Cor. X06 


CHAPTER XOOCLV 
1, Tho structuro of an organism can toll us a lot about its 


a, habits 

b, natura 
*¢, function 

d. all of thosa 
O none of thoso 


2, Darwin was ablo to find con¥incing evidence for his thoory 
of avolution through his study of 


a genetics 
*b, goology 

Ce. psychology 

d. chomistry 

©. astronomy — 


3, Darwin based much of his theory of racial devolopment on 


*o, struggle for oxistence 
be mutations 
c, theory of need | 
d, theory of use and disuso 
a, voestigal structures 


a Which of the following would be most correct? The giraffe 
developed a long neck bocause | 


de it nooded ono and that tho progress of each generation 

in developing such a neck was passed on to the offspring 
*b, some giraffes had longer necks than others and those with 

long necks had a better chance to survive than those wit h 
shorter necks 

c, a giraffe was born with a sudden change jn neck structure 
not proemt in either parent 

d- the environment peculiar to giraffes ovenuated in its 
long neck, a spacies charactoristic of the descendents 


5. Which of tho following type organisms scems to havo tho 
greatest possibility of survival as tho evnironment changos? 


a, tho organism that is highly doveloped and spocializod 
*b, the organism that is adaptable and nsually small in sizo 
c, theo organism that is dopendent upon one other species for 
its food “4 | 
d. two of the abova 
6 none of the above 


. 


CHIPTER XOOCLV” 


A 6. Tho following, according to your text is tho main factor in 
1 ovolution 7 
P 89 : 
a, vestigial organs 
Cor. 1.41 b. protcctive coloration 
Cor. X.23 Ce polyploidy 
. natural selection . 
A 7, In men tho appadix and car misclos aro examples of 
1 
Pp 74 *o, vestigial organs 
be homology 
Cor. 1.43 c, natural soloction ' 
Cor X48 d, mutations a ro 
4 6, Whothor a variation is favorable or unfavorablo to survival 
1 
P .63 _ ‘ta, dopends on tho naturo of tho environment in which tho 
 4nddvidual oxhibiting tho varietion exists, as woll as 
Cor. 1.35 upon tho nature of tho variation | | 
Cor. X.25 b, dopemds primarily on the nature of tho variation a 
c, dopends on tho environment 4n which tho individual lives 
A 9, Evolution implios | 
1 . 
ry a, natural selection and the survival of tho fittest 
De genetic chango in organisms through tho yoars 
Cor.1.06 c, uso and disuso of charactoristics | 
Cor.X,00 d, inhoritanco of acquirod charactoristics e 
A 10, Tho Lamarkian thoory would amply that 
1 | 
P .28 a, mutations arc tha cause of evolution — 
b, giraffos browse on troctops because their ancestors had 
Core T.46 long necks 
Cor. X.40 *c, giraffos havo long necks bocause their ancostors browsed. 
: . ' an treotops 
d, ‘troos mako botter food for giraffos than grass 
A 11, Tho fossil record of tho ancostry of tho horse provides 
a é fairly direct ovideoo | 
P .65 7 : 3 
a, that horses could run faster in tho past 
Cor. 1.14 *b, of tho fact that evolution has occured © 
Cor.X.00 c, of the mochanism (natural sclaction) by which ovolution 


has occured 
d, that horses wore hunted by predators 


Q_ 
ERIC 


L 
8 
P51 


Cor. 1.36 
Cor.X.19 


A 
1 


P 50 


Cor. 1.13 
Cor. X~ 03 


i 
1 
P .o9 


Cor.L. 32 
Cor. X12 


d 
1 
P 30. 


Cor. I.19 
Cor. X,14 


A 

8 

b o7l 
Cor. 1.36 
Cor. X.25 
A 

1 

P .82 


Cor, 29 
Cor. X.03 


12. 


136 


14 ® 


150 


16. 


17. 


CHAPTER JOOXIV 


Tho Darwinian thoory of ovolution is gmorally proforred to 
tha Lamarcicien theory bocauso 


a, Lamrch folt mutations shaped chango ‘ 
*b, it moro succossfully accounts for tho origin of horitablo 
variations 
c, tho inhoritance of acquired charactoristics has novor 

boon conclusively demonstrated 
de Darwin had a bottor oducational background in biology 
than Lamarck 


Evolution moans to us 


Q, survival of tho fittost 
*b, living things. change 

c, man cvolved from tho apes 

d, living things hope to chango 
0, living things aro adaptablo 


Tho book, “Origin of Spocics” is basod on principles of 


a, atomic radiation 
be plannod parcnthood 
*c, natural salection 
dad. Lamarck 


Lizards, grasshoppors, and bectlos tond to 
¥a, tako on color of surrounding , 

b. koop tho ono basic color of the specios 

c, chango color without rogard to background 

d, camouflage their backs only 

Charles Darwin is probably bost rancmbored for his work ontitlod 


Be Evolution 

be Soloction and Survival 

*o, Tho Crigin of Spacics 
Darwin's Diary 


oe nono of thesa 


Evolution could be said to be 


&. a procoss which scams to -occur rapidly | 

b. a procoss whereby drastic changes occur, often dovoloping 
complotoly new structurcs 

#e, a consorvativo process which depends upon tho remodoling 
of oxisting structurcos 

d. 4 procass whorcby organs bocome vostigal because the 
animal doas not uso the organ 


ri 
8 


P 250 


Cor. I.29 
Cor, X,08 


i 
1 
73 


Cor. 1.37 
Cor,.X.03 


A 


L 
P .75 


Cor. 1.46 
Cor.X.30 


b 
1 
P 49 


Cor .T.04 
Cor, X.11 


ri 
1 
P .o4 


Cor.1I.27 
Cor. X31 


A 
1 
bP 42 


Corl. 12" 


Cor. X14 


Cor. Teak 
Cor. X,02 
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CHALTER XXXIV 
Goological timc is most accuratoly mcausrod by tho 


a. rato or salt accumulation in the ocoan 
be sizo of fossils 

rato of radioactive decay of uranium 
d, thicknoss of sodimontary layors 


Natural sclection, as doseribed an Darwin's schomo of cvo- 
lution, assumed 


a. a stablo nonchanging population of animals 
*b, a survival valuo of random difforoncos in offspring that 
mako for bottor adaptation to thoir onvironmant 
ec, changos from gcnorations to gonerations 
d, vironmental stimuli resulting in changos in body structuro 


 vostigial structuro in man is tho 


*a. appendix 
b,. tooth 
Ce toa 
ad. fingornail 


Lamark thought the importent factor in evolution was 


a mutation 

be. hormones 
*#ce, inhoritanco of acquired charactoristics —_ 
ad, chromosomes . (4 


Derwin’s oxplanation of cvolution is callod 


*2, natural soloction 

b, uso and discaso 

Ce mutation 

ad, continuity of gormplasn 


Tho adaptive charactoristics of an organiem’s rosponso to 
4ts ovmironmamt was tho hypothosis of 


&e Darwin 

*c, Lamark 
d. Lacuwenhock 
a Spallanzani 


Tho known rato of decay of carbon 14 is used to dato fossil 
material, Tho major limitation of this tochniquo is 


a, only organic compounds contain carbon 
#b. this method is not accurate in materials oldor than 50,000 
yoars old 
o, tho%ount of half lifa varios from compound to compoun 
ad, carbon is not always availablo XXXIV—4y 


BO _ an 


A 
8 
PF 74 


Core 1.18 
Cor. X10 


A 
8 
Fr 18 


Cor. 1.14 
Cor. X11 


i 
3 
P 92 


Cor. Le25 
Cor. X.06 


rf 
Pr 70 


Cor.Le 34 
Cor. XH 


25s. 


266 


30. 


CHAPTER XXOCLV 


Fivo stages in tho evolution of horses are shown in tho text. 
Which of tho following is not an avolutionary change? 


x, tho first stago horsa was largor than tho modern stago 


b, tho loss of sido tocs 

c, modem horse has a largor gap betwoon tha front tooth and 
back tooth 

d, tho first horse can bo traced back to a four-tood animal 


Why is tho idoa of cmbryonic rosomblancos viowod with caution 
today? 


ae our knowledge is groator about INA and BNL 

b,. wo know that ogg sizos aro not tho samo sizo 

e, coll division takos placo at different ratos in different 
embryo 


) 
*d. man coos not pacs through the lowor animal stagos in his 


carly dovlopancnt 
o. not all tho zygotes form a blastula stago 


On tho Galapagos Island, Charlos Darwin noted charactoristics 
of tho Finches thora that groatly influcnced him in his 
‘lator writing. Tho Finches displayod 


a. little variation oven though tho onvironmmt had groatly 
altored 


¥b, groat adaptations to many cmvironnontal nichos 


c, convergent adaptations that suited than to 4 singlo modo 
of lifo | 
ad, diffiexlty in adapting to a changing onvironment 


Modorn braces of farm animals aro tho rosult of 


Q prosorving only dominant traits 

b, natural scloction 
*o, solactivo brooding 

ad, influcco of tho cnvironnent on gonos 


Somo characteristics of living things ard cus largely to the 
offocts of cnvironmamt and aro not passed on to tho offspring. 
Such charactoristics are said to bo 


a, mutations 
*b, variations 

Ceo hybrids 

d. raccossivo 


Wolemamn's most 4mportant contribution was his prosontation 
of ovidencs to disprovo the theory of ovolution advanced by 


a», Darwin 
de DoVries 

*C, Lamarck 
de Muller 


P .99 


Cor.I.32 
Cor.X.12 


B 
af 
I 250 


Cor. 1.27 
Cor, Xe22 


B 

iL 

v AS 
Cor. I,19 
Cor, X18 
B 

1 

P olb5 


Cor.1.24 
Cor.X.21 


B 

3 

P 9 
Cor. 1.16 
Cor, X06 
B 

3 

P 51 


Cor, 1.23 
Cor. X19 
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CHATTER XXXIV 


Tho discovorod skull of a onco oxistant animal form contains 
vory pointed and sharp tooth, This would socm to indicato 
that tho animal was most likely 


4. a vogotarian 
carnivorous 
c. fcrocious 

d, parasitic 


If a spocicas lived in an area whore thoro woro a largo 
numbor of prodators for emturios, and if this spocies hac no 
moms of dofcnse othor than running you would axpact 


a. this spocios to dovélop stronger legs becauso of excessive 
uso 
b. this specios to dovolop longor logs bocauso of mech uso 
*c, natural sclection will occur and tha slower organisms 
will bo caught and killed 
de you could not expect any of tho abovo 


Mon has fcer “tail bonos that torminato the vortcbral column. 


Thay aro considorod vostigial, and thoy may indicate 


a. ontogony rocapitulates phylogony 

a closo rolationship to tailed primates 

ec, a roduction of arboreal (trao living) environments 
d. muscular atrophy (a wasting away) of unusod parts 


A population of bacteria gradually displayed an inability to (4 
digast lactoso though they had Se oe, ablo to digost = 
both lactoso and sucrose, This chango could not be brought 


about by 


Se ametation in an oxisting chromosomo 
be & rocombination of parts of chromosomos 
C. a dolotion of a chromosomo sogmant 
#d, an addition of a now oahromosomo 


im orange growor found a scodless orango in a Lino that has 
always born soods, This would bo an oxamplo of 


ae. soloctive broacding 
*b, mutation 

Ce an allola 

d. hybrids 


Which of tho following is ovideneo that tends to disprove tho 
Lamarckian thoory of organic ovolution? 


a, fish that livo in cavos ara usually blind 
b. tho groat ant cater has no functinnal tocath 
ec, tho human boing possossos a vormiform appondix 
*d, mono of tho abova 
a, all of tho abova 
XXXIV~6 


CHATTER XXXIV 


B 7, im important miscalculation in Malthus law of population 
3 was tho fact that ho 
Vy 2 4B 
| dX overlooked tho possibility that war would limit tho 
Cor. 1.17 rata of pupulation growth 
Cor.X.09 be antagonized socioty by advocating selontific birth control 
C, wndor-ostimatod tho rato of grewth of tho worlds population 
d. bolioved that public controls should bo ostablishod ovor 
food production 
#o, failocd to take into account tho ability of mcn to incroaso 
tho rato of food production 
8, Woismann holds that offspring rocoivo 
» 40 #a, 100 por cont of thoir horitago from thoir parcnts, 
1/2 from cach 
Cor. 1.08 be 100 por cent of their hoirtago from thoir grandparants, 
Cor, X=.12 1/4 from each 
c, 100 per cent of thoir horitage from thoir groat grand=_ 
parents, 1/38 from cach 
d, all throo altornativos aro truc 
B 9, If a 2zcbra dovéloped running musclos for outruming tho 
prodatory lion which cnablod his survival and that of his 
P 47 offspring, this would support tho thoory of 
Cor.I.14 a Darwin 
Cor.X.22 *b, Lemarck 
Ce Ly ol 


ad, Wadlilaca 


CHATTER XXXV 


A 1, Tho wings of an insoct aro homologous to 
1 | 
P 45 4. wings of bats 
b, flippors of whales 
Cor,1I.13 Ce wings of birds 
Cor, X.06 *d, nono of those 
“fh 2. A varioty whom compared to a spocios is considorod 
3) 
P 029 ae rolatad 
b, closaly similar 
Cor. I.10 c, slightly difformt 
Cor, X.00 ad, of similar origin 
*q, all of those 
ai 3, Noturel soloction and insect rasistanco rovoal 
1 
b 33 & acquirad charactoristic 
b, August Woismann theory 
Cor,.I.12 *c, survival and mtation 
| Cor,X,07 ad, Damzin’s thoory 


Oe nono of thoso 


rn 4, Tho adaptation of an animal to its cnvironmcnt involves tho 
dovolopment of appropriate 


Cor, 1.28 be structural charactoristics and ovorall sizo | 
Cor. 4.29 C. physiologicnl cheractoristics and functioning of organism (| 
cd. bchavioral and instinctivo pattarn changos . 


. 


A 5, Tho mtation rates for difforont gonos vary groatly. For 
So exampla, ona gano may mutate as often as once in 2,000 gorn 
bP. .60 colls «= othor genes may pass through millions of coll 

divisions without mutating. Howovor, takan as an avorago for 
Cor.I.34 any particular gono, tho mutation rato por geno is closost to 
Cor. X.37 

a. 1/1000 

b, 1/100,000,000 

Ce 1/ 100 

*d, 1/100,000 


L 6. Knowing that onvironmmts vary ovor long poriods of timo, 
1 what mst happen within populations of organisms if such popu~ 
bP .62 lations aro to survive? 


Cor, L.24 Be new spocies must bo croatod 
Cor, Xe15 be tho roproductivo rata must increasa 
Ce gcnora of such populations mst cross broed with gonora 
of anothor population 


P 63 
#1, structural, bchavorial and physiological charactoristics 
*cl, suitable mutations must occur and bo porpotuated 


A 

1 . 

P 33 
Cor.1.19 


Cor. Xl 


Cor.1.12 
Cor. X-.07 


A 
1 
b ol 


Cor 13 
Cor. X,20 


A 


- 8 


P 32 


Cor. l.30 
Cor. X13 


7. Changes’ in climate and topography aro thought to havo offoct 
upon’ the evolution or organisms whon 


Qe 
De 


5 
oC. 


Ce 


' ‘gemorations of now onos 


8, In ordor to dovolop his thoory of Natural Sclection as the 
agent of ovolution, Darwin must havo postulated that 


#O, 


he 
Co 


ra 


od 


9, Evolution can tako placo more ropidly among organisms which 
roproduca scmmlly than among organisms which roprocuco asax- 
ually tocousa 


Qe 
bs 
*C, 
d, 


Oo 


10, Most mtations aro rocossivo and this 


Wo 


‘mitations rosult in organisms bottor adapted to these 


CHAPTER XXXKV 


tho climato changes causcs genes to mutato 
tho orgenisms adapt thansolvos to tho changos and thoso 
adaptions aro: inhoritod 


changos ” 
thoy causo-doath of all existing organisms and spontancous 


all tho individuals in cach gonoration bost fittod to 
thoir onvironment Livo longer and havo more offspring than 
tho othors 

tho doaths of individuel organisms occur at random with 
rospect to the onvironmont 

somo of tho doaths of individual organisms aro dopendant 
upon the degree to which they aro fitted to tho environment 
most of tho doaths of the individual organisms occur co 
to horoditary deficionelos soon aftor fortilizaion 


semuini, reproduction is moro hazardous than ascaual, honca, 
only tha fit survivo 

asuzval roproduction Ls possiblo only for ono colled organe 
Lemme 

scal reproduction is more likoly to produco a varloty 
of offspring 

sexual reproduction is inforLor to ascmual reproduction 
in tha wapidlty of production of offspring 

mitogie em talta placo only in organisms that possoss 
soxual roproduction 


pormits tho gone to survive in tho population for a 
long tima 

doos not pormit: tho geno to survivo 

is Lothal to the geno 

has no offect on tho geno 

nona of thoso 


Bh 
Bl 
P56 


B Cor. 1.45 
i Cor. X. 38 


Ee eg ee es ee os ey a ¢.— 
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CHAPTER XXXV 


Tho giraffe has dovaloped a long neck over a long pariod of 
evolutionary timo, Assuming a shortage of food at the ground 
Lovel, which of the following is tho bost roason for this 
dovolopment? 


Qe 
be 


Co 


*d, 


tho giraff6o has developed a long neck over a long poriod 
of tino that allowod him to strotch highor up for food 

the giraffes that strotched thoir nocks to got food passed 
this on to thoir offspring - . 

tho shortago of food and the desiro to roach higher into 
the troos for food caused a chemical change in the giraffo 
which procuced a mtation for longer nocks 

animals having mtations for longor necks woro selectod 

to livo 


P .16 
Cor. I~-.13 
Cor. X=.01 
B 

3 

¥ LO 


Cor.L.02 
Cor. X.00 


B 
1 
P 52 


Cor. 1.20 
Cor. X18 


B 
1 
P .93 


Cor. 1.33 
Cor.X.20 
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-%e, corm scodlings will diffor 
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CHAPTER XXAV 
i corn plant is artifically solf-pollinatod 


a, offspring will bo largor | 
be geno content will not vary | 


d, thoro will be tall and short corn plants 
6. nono d those . | 


In crossing a tangorine with a grapofruit, a tangolo fruit 
4s obtained, Sood is planted from this fruit 


a. it will not gorminato 

b, all soodlings will ovontually boar typical tangolo fruit 
¥*c, paront identity will diminish 

d, ancw typo of fruit will ovolvo 

0, nono of those 


In tho offspring rosulting from tho cross of two puro 
rocossivo plants, having whito flowor, one of tho progony 
produced had palo yollow flowars, This may havo been duo to 
which, if any of tho following? 


a natural soloction 2nd rovolution 
*b, mutation 
Cc, omvironmontal conditions 


d. polyploidy 


Tn tho Novada dosort thoro is a small pool about 30 foat 
bolow tho surrounding dosort. Hore is found a typo of fish 
known as tho pupfish which has tho smallest rango of any known 
parla It has cxistod in this pool sinco the Ico Ago 
endod. 


Tho limited rango of this species is probably duc to 


ae hybridization 

b, natural salaction 
*¢, gcographical isolation 
mutation 


C 
1 


P 51 


Cor. 1.43 
Cor. X13 


CHAPTER XXXV 


Chango in tho anatomy or physiology of this sppcics is 


ae 


be 
Co 


*d, 
Oe 


impossible bocause if it wore going to change it would 
havo changod by now 
possible only if tho animal wora changod to anothor habitat 


‘possible only if tho animal wora crossed with another 


spocias 
possible by mutation 
impossiblo because genes do not change 


A 
1 
¥ 50 


Cor, 1.33 
Cor. X. 32 


. 
oe 
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A 
8 
P 42 
Cor. I.42 


Cor. X. 23 


P .70 


Cor. 1.38 
Cor. X.30 


A 
8 
P 41 


Cor, I.22 


Cor,X.25 


ri 
1 
P 68 


Cor. I.33 
Cor. X- 2 


nto their own, In some extraodinary cagos some of the: «1 

mamnals looked much like the reptilos whose places they’ took, 

Tho porpoise is an canmple of this process called | 
*a, convorgoent ovolution. a 7 | . -~ 
--be divergent ovolution . ee 

6. hotorotrophic. ovolution 

ad, emergent evolution 

Synthosis of amino acids, sugars, and other organic compounds 


Re 
. Ce Sidcnoy Fox ...- 


ay Melvin Calvin’ 9 0a 


*26 


4, 


6. 


‘ a. allosaurus 


5. 


CHAPTIR XXIVI 


’ ‘tad ° 


Aftor the riso-and doscent of tho-reptiles the mammals camo 


which were probably purines and pyrimidinos by utdlizztion 
of gemma radiation as accomplishod by P hme & 


a. Harold Uroy 
be. Henry Milloy 


c*) 


In comparing tha fossi1 record of tho history of plants with 


tha‘fossit-record of the history of animals 4t can bo said that 


« plants havo left the more complote record 

b, animals have left tho moro complete record : 

c, thero aro mro “missing links”, in ‘tho animal chain 

ad, tho plant and animal records: can ,be interpreted with equal 


o¢@ 


caso ; 
@ tho enimal record has tho carlicr beginning 


Which of the following can bo found living today? 


“ag sabor;toothed cat) © . 
*b, cycad: ~ uo " & & a @ 
‘a, :- trilobitos - 


put the following oras into corroot sequonco: 


2. Lkaleozoic 36 Ere-cambrian 

2. Mosozoic 4, Cenozoic 

ae 3 «2 =e 1 > Oe ge 

De Le2=Hn 3 2 oes on 

top en 2-1-3 oh _ 
dy .2-3-1-4 2 a a Fe 
Which of tho following characteristics bost adapts in animal 


such as a reptile for a lifo on land (independent of watar)? 


&_- Ghawed toos on foot 

be. a dry, scaly skin 

c, internal fortilization and a shellod ogg 
ad, mo motanorphcosis, young can livo on land 
all of tho abovo 
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CHAPTER XXXVI 


B | Which of tho following docs not lend substantial support to 
8 _ ‘tho idoa that life probably originated in tho waters of tho 
P 46 carth? ' 


Cor. 1.15 a, wator is an excellent solvent 
Cor, X,02 b, water is almost an idoal modium for chemical roactions 
c, wator offors a rolatively stable environmont 
wd, little or no organic substanco for energy roloase is 
brought to land dwelling angiosperms by wator 


Knowing that environments vary over long periods of timo, 
what mst happen within populations of organisms if such 
populations aro to survive? “ 


new spacios must be created 

the roproductive rato must increase - 

genera of such populations mist cross ‘brood with genora 
of another population . 

tho biotic potential mst incroase many timos 

suitablo mutations must occur and be porpotuated 


3, If fossils found in Kansas aro found to ba similar to those 
8 _ found in Alaska, and tho fossils aro dated to plus or minus 
¥ 71 _ 400 yoars of tho samo age, you could say 


Cor. 1.37 a, thoso arcas once had similiar climatic conditions 
Cor. X28 b, thoso areas onco had similiar fauna and flora 

¢. only 4 is corract : 

d, noithor a nor b could bo possibilitics 


*o, both a and b aro possibilities 


B If an organism could be proven to have had a mtation rate 
1 of zero==you might expect this organism 


P 73 
to have the ability to adapt to slow enviromental «changes 
Cor, 1.23 to hava a low probability of becoming extinct 
Cor, X.10 mast be living in an environmont which is and has been 
very constnat 
none of the abovo could bo considered 


What would be some probable changos in thinking on the thoory 
of ovolution 4f man found a chordate skoloton in the Cambrian 
poriod 


Core Le J3 an crror was made in the identification of the chordato 
Core X020 other fossil remains nood to be discovored 
—_ the procoss of ovolution may havo followed! a different 
sequence 
all tho above could bo corract 


eS to 
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Cor. Ie 14 
Cor, X.2+ 
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¢ 88 
Cor. 1.18 


Cor .X.00 
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1 
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Cor. I.02 
Cor. X-.05 
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Cor. X10 


CHAPTER XXXVI 


6, Tho fact that cortain plants produco odiblo friits has ovo- 
lutionary significanco for tha plants bocauso . 


a. tho food stored in tho fruit is usod by scods for growth 
b, thoso fruits enable many animals to survive ; 
*o, tho sacds aro disporsed in the animal fecos 

d, most plants storo food in fruits for thair ow futuro uso 
OG. nono of tho above ‘ 


° 
a 


7e Now fossil spocios will not be found in tho futuro, This - 
statancnt is 


Ge ‘probably truco bocauso noarly all parts of tho carth havo 
bom reached by archacologists =~. 

%b, probably falso bocauso many forms undoubtedly lio in 
rock layors bencath tho ocoan and may. bo availablo in 
the future — 

c. probably true becauso all changos in tho carth's surfaco 
havo now taken place and therefore no new forms will develop 
de probably ture because though some parts of the carth's |. : 
surfaco aro unoxplored, development thore would bo along | 
tho samo linos as in othar places which havo bocn saad 


Tha following is an oxposuro of 300 fact of strata in tho Grand 
Canyon, From tho diagram answor tho following quostions.coe 
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8, With rospoct to rolativo ages of tho layors it is most 
roasonabla to boliove that 


a. layor III is oldor than layer VI 
b, layor IY is oldor than layor VI 
%c, layor V is oldor than layor IV 
d, layor IT is oldor than layor IV 


9. Bivalwo mollusks and shark tooth aro found in layor IV. This 
4s a good indication that 


a. layor IV was on the shoro of a largo lake 
*b. layor IV was onco covered with a body of salt wator 
c, volcanic activity was going on at this timo, at this placo 
d, a food chain botwoen mollusks and sharks was being ostab- 
lishod 
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P 56 4. no lifa was on carth at this tima 
-b, the aroa was covorod with wator 
Cor.1.09 *e, thoro was mech volcanic activity in this aroa 
Cor. X,02 d. oarthquakos wore provaient in this aroa 
B , 11, Wo assumo 1ifo doveloped from simple to complex, Based on 
1 a this, earliest life should havo included only 
, #2, protozoa _ 
Cor, I.19 be sequoias 
Cor.X.26 c, roptilos 
. ad, birds 
"1 - 12, What typo of blood is indicated on the diagram that follows? 
#36 ns a ms | 
Cor. a UE a J 
Cor. Xe25 | _ Chump ___ | No Chutip“_ _t 
| ¥a, ft 

b, B 

ce. .AB 

d, 9 
B 13, What type of blood is indicated on tho diagram that follows? 
6 a . 
Pe 55 Inti ih. ——T —~fnti 5 

Kz , &) 

Cor.I.16 eet A 
Cor. X.05 


Thoro wore no fossils in layor IIT, You might assume that 
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Cor. 1.32 
Cor, X,18 
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CHAPTER XXXVIT 


. 


.The ago of rocks can bo found by studying tho amount of uranium 


redium | - 
stono es a 


"Dubois did his work in oe 3 


Java. 
Peking 
Africa 
Tanganyika 
Hamburg 


Men had his origin during the __ ‘epoch 


Oe 


Pleistoccno 


' Pliocene * 


Mioccnoe 
Oligoecno ; 
Toecno - ote : 


Bvidaneo of the oarly Java Man was ‘discovered 4n . 


‘Europo 

North America 
Indonosia 
ifrica 


Evideneo of carly man's’ intelligence and culture is indicated 


his “amily lifo 

food ho ato — _ 
sholtor and clothing 
his uso of firc os ae 
his tools and woapons # 


, 


Which of tho following statemmts concorning tho origin. of 
men is genorally accopted by scicntists? 


Be 
De 
Co 
d. 


*O, 


there 4s-a forco responsible for tho ecroation of lifo 
which is cloarly undorstood by scionco 

human lifo was ercated in o supernatural. and mystorlous’ 
manmor , 

thoro is a chain of development in organic lifo, with man 
descending from the anthropoid apos ' 

tho Biblical conception of ercation is ontiroly lacking 
in scientific truth 

man has dovoloped by stages through the processes of 
muitation and adaptation 
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VP 79 


Cor I,14 
Cor. X25 


Cor. I.17 
Cor, X.14 
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Cor. 1.40 
Cor, X.24 
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Cor. 1le25 
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CHATTER XXXVII 


9%. What gonoral idea did Charlos Darwin proscnt, in his book » 
"Tho Doscant of Man, aout man's noar rolativos? . 


fie 
De 
Ge 


*d, 


man dosconded from monkoys 

man doscondod fram tho apes 

Pithecanthropus oroctus gave samo cvidqneo to tho “missing 
link” 


that both man and apos ovolvod separatoly from somo common 
encicnt ancostor 


8. Tho namos given to prehistoric man genorally rofors to 


Qe 
b, 
Ce 
*d, 
Oo 


sizo of brain cavity 
skull sizo 

shapo of forchoad 
location of finding 
name of discovoror 


9. Tools and implants of prohistoric man aro imown as 


fossils 
middon hoaps 
artifacts 


mounds . 


10. Tho manliko form which had tho groatost numbor of apo foaturos 
was . 


Ge 
be 
¥*O, 
d. 
Oc 


Peking man 
Homosapicns 
fustralopithocus 
Heidelberg man 
Cro-magnon man 


11. Man-lika or with charactoristics of man 


Ha, 
be 
Ca 
de 
Oo 


Anthropomorphic 
hotorozyzous 
hormaphroditio 
anciont Justralopos 
Cro-Magnon 


12, Tho first animals: to which the name man was assignod 


*a, 
De 


pithecanthropines 
zinjanthropus 
Australopithocus 
Cro@Magnon 
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Corele27/ i 
Core X45 . 
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Cor, 1-207 
Cor. X04 


A 
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Cor,1.26 
Cor, X,03 


A 
8 
P .36 


Corelle 24 


CoreX.07 . 


A 
8 


P 35 


Cor, 1.08 
Cor. X.22 


CHAPTER XXXVII 


13, On tho basis of fossil avidenco, the most primitivo is 


a. Cro-Magnon - = 

*b, Froconsul - 
c. ritheconthropus 
d. Java man 


14, futhoritios agros that ‘Auistraopithocinos should bo in‘:tho 
family 


Qe Hominidao 
b. Fengidac 

*O. no agrocnont 
d. Zinjanthropus 


15. You havo found fossils you bolicve to bo of an carly mane 
Tha best mothod of dating those would bo | 


a, carbon 14 
*b, potassium-argon 
c, uraniumlead 
d. isotopes of chlorine 


16, Tho last million yoars is known as 


Qe Eocono 
be Laleocono 

*c¢, Ploistocanae 
d, nono of abdvo 


17. Excopt for features of the lowor jaw:and tooth, tho skulls 
of rosanblo that of modorn apo 24 


& vJava man 

*b. iustralopithocinoe 
c, Noandorthal man 
d,. monkoy man 


B 


l 
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Cor. I~025 
Cor, Xx .27 


Cor, 1.36 
Cor,%,16 


B 


8 
P 093 


CoreTel9 
Cor, X17 
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oo «CHAPTER XXVIT 
* tho Loskoys now claim that 

tdonory rolationship ciroctly with Homo sapicnse Their 
most probable reasons for this aro, | eet 


j niny havo no ovolus 


: 
a 


a, aftor consulting tho Litoraturo they changod their ninds 
b, moro fossils found in aroa do not support their hypothosis 


'.."" MG_ “tho tools cxoavatod aro not thought to havo boon usod by 


Zinjenthropus ' | 
d. 4t has boon osteblishod that noe ancostors of man woro as 


old as Zinjanthropus oe 
In terms of ekull amtour of tho "Southorn Apo Man”, ho 


- 


shouldn't havo had the ability to 


"ae -. Romembor 


Ze 


he 


5e 


Ba 800" 
Ce hoar 


*d, roason 


A paleontologist studying a fossil deposit in the dosert dis- 
covered a largo cacho of artifacts. | Hoa most likoly found 


Be rocks 
be. minoral doposits 


#o, ovidence of humen activity. 


d, fossils of pre-historic animals 


You havo discovered a pro-historic cavo whoro thoro aro bonos 
which appoar to bo thoso of an carly man and somo kind of 
animals, “Upon closo oxamination you aro ablo to iduntify 
tho animals bones as thoso of a wooly mammoth, You thorofore 
assumo, until furthor cxamination, that tho man was 


*o, CroeMagnon 


be homo=sapion | an oe a 


o, Java man ‘4 
d,. proconsul 


In this pro-hitoric cave you also find many cavo paintings. 
Thoso depict horses, bison, and othor animals which aro une 


fomildar, You could assumo that tho poople whe did tho paintings 


WOPs 


*a, huntors 
b, fishoxrmm 
c, nomads 
d, farmors 
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Cor. I,08 
Coxe X=,01 
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CHAPTER XXXVIT 


Tho pointing montinned in tho proceding problem aro locatod 
in tho rear of tho cavo whcro there is littlo'light., Yeu 
might assumo that 


Be 


*b, 
Ce 
d, 


tho artist (or artists) was shy and did not want his 
paintings som 

tho paintings might roproscnt a typo of magic 

tho artist was saving his work for postority 

tho artist was wasting timo 


Our toxtbook statos that o11 South Amorican Indians hava 


blood typo 0, 


If a gourp of So. A. Indians wora found that 


had typo A and typo 0, you could assumo that 


intermarriago within famiiios had taken placa 
many mutations had taka placo 

genes from an alion ganotic pool woro introducod 
solar ionizatior, had taken placo 


Neandorthal and CroeMagnon man shared witich of the following? 


stona tools 

largo skulls (cranial capacity) 
ovidenca of culture 

Largo animals 

all of thoso 


Tho comparativo cranial capacity of modorn man and dustra- 
pithocinos could lead ona to suspact that 


thoro is no rolation as Zar as a common ancostor is concornoc 
fustrapithocines ara probably descendent frem tha Gibbon 
hore is tho division of apa and carly man 

tho lattor was a social croaturo 

tho modorn apo is probably as “intolligant® as tho 
fustrapithocina 


In tha light of modorn knowledgo on ovolution, wo oan say that 
the human raco is 


*o, 
De 
Ce 
a 


Oe 


changing 

not changing 
going backwards 
unabla to tall 
none of thosa 


Cor, I,10 
| Cor, deol 


CHAPTER XXXVIL 


In a cave a sorios of paintings woro discovored covoring the — 
walls in tho caves copost rcsossos, Tho paintings included 

roproductions of man and animals, Wo can hypothosizo from. - 
those findings tho following 


Bye 


De 


Ce 
zd, 
Qo 


man livod in caves 

man huntod animals for food 
early man learnod to paint and draw 
all of thoso 

none of tho abovo 


Which of the following roasons was probably tho dgast sie el 
ficent during tho evolution of man? 


Oe 
be 


mutation 
naturel saloction 


ec, isolation 


¥cl, 


Qe 


soographic distribution 
sera 


CHAPTER XXXVIT 


D Which is tho primary significanco of tho discovory of austra~ 
2 Be 4 lopithecine in rolationship to tho evolutionary dovelopmont 
P 51 of man? a on ; - 


Cor,I.12 a, his goographic and climatic habitat 
Cor. X06 b, cranial opming furthor forward 
c, ho was a contamporary noighbor of zinjanthropus 
#4, ho is placod carlicr than modorn man and median to tho 
great apos and modorn man in thoir ‘structural foaturos 
o, tha proscneo of his tools, wall paintings and burial 
rituals indicated tho prosent cnergonco of modern man 


D Cro=Magnon man dovolopod a largor brain than his prodocossors 
2 and attainod completely upright posture and largor body’ siz0. 
¥ e772 Thoroforea Cro-Magnon man roproscntod 


Cor,1.20 a, the intormodiato in ovolution botwoo apos and man 
Cor.X.25 b, tho modorn man as wo know today 
*e, the pradacassor to mcdorn man 
d, nono of tha above 


CHAPTER XXXVIII 


1, Typo of culturo axisting among prohistoric tribes is dotorminad 
on tho basis of 


a, writta rocords 
*b, artifacts 

c,. word of mouth 

d. guoss work 


Man’s succoss on oarth doponds tho loast on his 


a, brain 

bd e hands 
Cor, 1.05 C. spocch 
Cor, X~.04 ¥*d, toos 


007 


Cor. I.02 
Cor, X-.01 


B 
1 
P 27: 


Cor.Iel4 
Cor. X.19 


1. 


Be 
*b, 
Ce 


he 


2. Which of tho following ovmts probably had, tha most diroct 
ce on the dovelopnent of human socioty? 


Gmotic studios indicate that tamenoss is 


CHAPTI XXXVIII 


a trait all animals possoss 
undor gmotic control 
nocossary for survival 
makes an animal popular’ 


manufacture of tools 

domestication of plants and oninals 
use of fire 

invention of tho whool. 


A 
8 
P 79 


Cor, 1,16 
Cor, X,14 
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P 39 
Cor, I.33 
Cor.X.23 
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Cor, X-,04 
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Cor.1.08 
Cor. X.06 
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CHAPTER XXXIX 
fin ocosystam consists of 


&_ night and day 

be mon, wonm, and children 

*o, cnorgy, producors, consumors, decomposors 
d. mattor, carth and sky 


Organisms on tho surfaco of the open soa which movo only by 
moans. of wavos and wator currents aro called 


Q&_ aqua-flo 

be. benthos 

C. windars 
*d, plankton 


Diatoms aro to marine food wobs as aro to the torrostrial 
food webs 


Q. primary consumors 


be. rabbits 
*c, grocn plants 
d. nitrogen 


Tha north pole can bo classificd as 


¥*o. dcosart 

b. grassland 

C. prario 

de nono of tho abovo 


Tho tundra could bo classifiod as a desort bacauso of 


& locality 
b. sizo 
*c, rain fall 
d. tenpecraturo constants 
o. plants 
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CHAPTER XXXIX 


i in adaption one would cxpect in a ‘aguccossful” desort plant 
a 
P lt 


largo leaf aroa, thick pcmoabdlo cpidemis 
Cor, 1,03 largo loaf aroa, largo root arca 
Cor, X= 02 smoll loaf arca, Large root aroa 

emall leaf aroa, thin permcablo opidornis 
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Cor. I.09 
Cor, X.03 
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Cor. I.28 
Cor, X»,02 
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Cor. 1.28 
Cor .X.03 
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260 


4, 


5e 


CHAPTER XOCKIX 


Tho limiting factor for 2 pormanont abundanco of lifo in 4 
desert is 


f- lack of soil 

*b, lack of prinary producors 
c, lack of socondary consunors 
ad, lack of sufficient sunlight 


Tho tropical, southoastorn isia aroa apparently has bocan soon 
by man as a contor of tho agricultural dovolopmont of carly 
man, Tho bost reason would bo 


oO. rain 

b,. tanporaturo 

Ce goologic formations 

d. man (oarly) davolops horo 
all tho abova 


Much of tho oquatorial aroa is covorod by a Tropical Rain 
Forost duc to tho high moisturo and wamth, ‘In a climax 
forest of this area you would oxpect to find on tho forcast 
floor 


*a, no undorgrowth 
be a dmso jungle 
c. bamboo and young troos 
d. low plants such as grass and horbs 


giant scquoia troo may produco many soods in its lifo-time 
yot fow soquoia socds manago to germinate as coach sood roquiros 
baro carth and sunlight to gorminato, Which of tho following 
acts would rosult in a groator chanco for gormination of tho 
scods? 


*o, construction of a roadway through tho forost 
be a £iro in forest 

ce. comloto protoction of tho forost 

d, planting socds in tho climax fcrost 


How would a cloudy, windy day affect tho photosynthotic output 
of plant plankton? 


fi, tho wind would slow photosynthosis by causing wavos 

b, moro fish cat plankton on a cloudy day 

c, tho rato of growth is faster bocausa the light is not so 
intense 

the cloudy day wovld roduco tho photosynthotic output of 
plant plankton 


OTK 2 


1. 


CHAPTER XXXIX 


From your knowlodgo of the typos of cnvirormants of tho world 
and of adaptations of various specios of animals to theso 
avironnents, which of theso “migrations” would bo most suc- 
cossful? 


*a, caribou to Siboria : 

b, polar boar to Ihodosia 

C. porpoiso to an inland lako 
d. camol to Orogon 

©. lion to Guatemala 
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CHAPTER XX | : 


A 1, dn animal that has disappoarod’ ontdroly in tho United Statos 


8 is tho - 
F 50 7 
ig Qe buffalo : 
Cor. Le30 | b, mountain lion 
Cor.X.13 *c, passongor pigocn 


d, whooping crano | 
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CHALTER XXXX 


B 1. Doaths from infectious and many doscnorato discascs have do 
4 elinod markodly in the 0,8, curing theo past 50 yoars while 
Pr .60 doaths from circulatory disordors and cancor havo incroased, 
This can bo axplainod by 
Cor.1.22 
Cor, X,,04 a incroasod uso of antibiotics and chanothoraputics 
be dincroasod knowledga of disocasos in gonoral 


c. incroascd longovity of tho population 
| 


*], aandec 


B 2. How his madical care holped te chango tho naturo of human 
1 gematic balanea? 
P .2i 
a. by giving imoculations and building up immnitics in 
Cor.I.31 people 
Cor. X,06 b, tho uso of antibiotics havo cansod somo pathogons to bow 
come hardor to ficht (thoy mey kill moro pooplo) 

*c, havo holped peoplo with disoasos such as diabotos to iive 
longor 
modical caro doosn't affoct gonotic balanco 


D 
1 
P .70 


Corele 35 
Core Xe 20 


CHAPTER XOOX 


1, What significanco has tho advancanont of chanistry had in 
helping to chango tho food wob? 


o. producing pollutants in our stroams and rivors 

b, dostroying natural “holpers” in plant roproductivo cysles 
c, wpsotting the balanco of natural cncemios 

d, ofton dostroying tho fortility of soil 
¥o, all of tha abovo 


